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ABK Diamond abrasives 


ABSORPTION, 2623, 3613. 


ASIVES, see 


\BSORPTION of heat, see Heat, radiation and 
absorption, 

ABSORPTION of sound, see Sound absorption. 

ABUTMENT walls, 2839, 

(CCELERATION and air speed in flight. 247, 2055. 

(CCELERATION measurement, 1011, 1012, 4007. 

ACCUMULATOR: hydraulic, 2886, 2890. 

\cOUSTIC: measurements in, 320, 951. 
1656, 1657, 1993, 3042, 3403, 3888: measure- 
ment, optical methods, 2000 measuring 
instruments, 662, 954, 1654, 3323 


ENERGY, 321. 


1511 


ACOUSTI¢ 


\coustTic: gas analysis, 594, 2694. 

\coustTic TESTS of materials. 594 2160, see al 
Ultrasonic testing. 

\COUSTICAL PROPERTIES of materials, 3031 

\coustics, 33, 189, 673, 1032, 1305. 1307, 1356, 
1701, 1809, 1997, 2168, 2326, 2329, 2330, 


3027, 3028, 3029, 3030, 308 1, 4035, 3036, £ 
F040, 3043, 3045, 3132, 3273, 3391 3409, 
754, 3760, 3794, 4065, 40606, 1067, AOTO, 
1073; see also Sept. feat. art., pp. 377 

ee also Interface phenomena; Noise: S 
bsorption, attenuation, fields, gen 

n fluids, in water, measurements and instr 


ents, propagation, radiation reflection 
ittering, theory of, transmission, velocity 
Ultra- and infrasonies: eq 


architectural, see Architectural acous 


Lcousrics, 
ties; Sound transmission; electro, 3755. 

\coustics of airplanes, 324, 325, 326 327, 328 
329, 952, 1653, 2093, 3044, 3399 400 401 
3402, 3403, 2404. 

ADHESION, 3578. 

\DIHESIVES and adhesive testing, 465, 1073. 1444 
2818, 

\DIABATIC surface temperature, 1944 

\psoRPTION, 605, 606, 1945, 3339, 3613, 3927; 
of gases in water, 2282. 

LERODYNAMILE coetlicients 204 2919 2920 
2937, 2979, 3296, 3638, 3084; in 1566 


3310; in yaw, 2545: 
of airfoils, see Airfoil 
S91, see also Projectiles. 


measurement of, 1571; 


theory; of pre jectiles 


interference, 1211, 1919, 


3665, 3981. 


LERODYNAMIC 
2580, 3664, 


\ERODYNAMIC heating, 1636, 1637, 2561, 3353 
3652, 3723, 4035. 
LEROTHERMODYNAMICS, 607, 1959, 2321, 3015 


3303; see also Temperature recovery. 
effects load 

3673. 

\EROELASTICITY: 256A, 
Buffeting; Flutter. 


AFTERBURNER, 2643, 3325. 


\EROELASTIC 
883, 2563, 


on: air distribution, 


2937, 3670 ee also 


(AFTEREFFECTS, elastic, see Anelasticity: elastic 


aftereffects. 
AGING: 3891. 


reversal, 3310. 


of materials, 

AILERON, 2467; 

\IR CONDITIONING, 670, 1647, 1875, 2275, 2385. 

AIR PREHEATERS: 942, 945, 946. 1297, 1298, 
1649, 3010, 3739. $752, 3753: see also Corro- 
sion; Dew point. 

AIRFIELDS, see 
tions, 


Highway and runway construe- 


\IRFOIL cascades, see Cascades of: airfoils. 


AirFoIL: interference and coupling, 848. 


253, 254, 280, 1162, 1185, 
1573, 1587, 1876, 2247, 2526, 3309, 3669, 3671, 
3723, 4063: compressible flow, 250, 370: 


incompressible flow, 228: see also Unsteady 
ow. 


AIRFOIL, oscillating: 


(Numbers used are serial numbers of Reviews) 


Review 


Numbers Issue 


l-- 369 
370— 670 
671- 987 
988-1351 
1352-1688 
1689-2053 
2054-2364 
2365-2730 
2731-3082 
3083-3444 
3445-377 


3449 
3780-4104 


January 
February 
March 
\pril 

May 

June 

July 
\ugust 

Septembe! 

October 
Novembe 
December 


AIRFOIL THEORY 58, 569, 570, 813 
890, 1562, 1591, 1894, 1895, 1896 
1899, 1900, 223 2550, 32906 3630, 
3664, 3665, 3960 3083 - see als 


Aug. feat. art compressible 
flow, 191, 143 655, 1212. 1542. 
1545, 1547, 1638, 2241 2249 
2548, 2549 30! S480 
3961; see also Wing il 


848, 879, 2249, 3938. 
\trroILs, hydrofoils, : 
1204, 1205, 1208, 12 


1901, 2211, 2543, 25: 


1605 


IQs, 


1, 2922, 2994 


2927, 2928, 3352 3135, 3778. 3940 
see also Airplane stru Wings. 
AIRPLANE: controls noise, performance 


see under the modifier. 


AIRPLANE 


STRUCTURES, 
795, 819, 915, 1783, 2429 2562 
3492, 3581, 3672: see als oils 


AIRPLANE STABILITY, 


ive 


) 
577, 1902, 1908, 1909, 2246. 2554 
2918, 2919, 3219, 3298, 3300, 3301 
3060, 3976 3977: derivatives 
Airfoil theory \erody na 


Win is 
AIRWORTHINESS, 770, 3102. 
ALIGHTING, see Landing and take-off. 
ALUMINUM and aluminum alloy 
498, 5O5, 506. 
1444, 1488, 1489, 1765, 1769. 1791, 
1818, 1819, 1838, 2179, 2180 >] 


QS 129. 


130 
793, 806, 807, 1108, 1434. 1436 


1792. 


1817 
82, 2193, 2363 


2491, 2492, 2510, 2730, 2871 2882, 2888 
2946, 3187, 3211, 3217, 3220, 3234. 3235, 
3499, 3577, 3581, 3583 3859, 3876. 3908 
pl istic flow of, 3565. 

AMMONIA, 2637, 

ANALOG computers, see Computing maehine 

analog. 

ANALOGIES, 164, 385, 452 675, 709, 1293, 1414, 


1376, 1665, 1674, 2114, 2476, 2624. 3086, 3300, 


3397, 3478, 3502, 3794. 4037: see also Flight 
simulator: Model studies; Stress analysis, 


experimental; electric, 384, 399, 709. 934, 
966, 991, 999, 1048, 1049, 1162, 1291, 132 
377, 1701, 1932, 2291, 2376, 2608, 2783, 3166 


3502, 3924, 4017; hydraulic, 528, 713, 1157 
1517, 1645, 1690, 2476. 

ANALYSIS, numerical, see Numerical analysis 

3558. 


elastic afters ffects, 


TOCK, 


ANCHORS: 


ANELASTICITY: 
2800. 


125, 509, 1081. 


ANEMOMETER, hot-wire, see Turbulence measure- 


ments. 


ANISOTROPIC mediums: 2105, 3204: in el sticity 


131, 733, 1043, 1483, 1739, 3513, 59; in 
plates or shells, 143, 1 15, 458, 3164. 
ARCHES: and vaults, 426, 486, $89, 1450, 2151, 


2464, 2806, 2820, 2827, 2831. 


ARCHITECTI 


“cou 


AREA MEASUREMENTS, 2302 


ATMOSPHERE, 


ATOMIZATION, 
1048; 


3340, 
drople ts. 
ARGON, 3371 


ATTENUATION 
attenuation. 


AUTOCORRELA 
AUTOMATIC 


AUTOMATIC control 


Ha WATE 

BALANCES 
ances 

BALANCING, 24 


BALL bearings, s¢ 


e ings 
BaLurstics, 2697, 3046, 3049. 344 
Detonation and de flacation \lis 
tories, projectile exterior 
interior, 36089. 
Bars: 103, 104, 105, 106, 796. 105] 
2423, 3204, 3491, 3826: se, 
beams, ¢ 1 1734 
HAs Vater 
BEAMS, 24, 25 o7 
171, 487. 7: 38 
1415, 1417 1 
1461, 1796 
2119, 2135, 1417 
2424, 2425 ‘ 
245 249] 2754, 2755 
2784, PR? 1] 
$162, 3182 3209, 3499, 3528 
7 8842, 3849, 38 
Bars: beams, Bendin 
Bueklin Composite Elast 
Energy methods Infliue line 
tubes under internal and extert 
Relaxation method Residual str 
leflection methods; Statically 
n and stre thermal 
shafts, beams heyvond the 
1418, 1470, 1764 1789, 
$559 hox, 4190 9202 
posite, 75, 3503: sey 
BEARING capacity and settle 
641, 646, 647, 648, 650 
B16 170 2014 
2702, 2703, 2875. 3050. 3055 
BEARINGS: 36 


hydrodynamie, 
1349; journal, 980, 98] 
2718, 2719, 2720, 3074, 3077. 3435 
material, 3435: performances ine 
2361 3076 porous roller 
rolling contact, 665, 666. 
3436; water lubricated, 1346 
BENDING OF: beams, 25, 48. 49 $28, 
1048, 1734, 1740, 1773, 1786, 2117. 
8503, 3547, 3557, 3842 plates 
1042, 1061, 1063, 1064. 2129, 2130 
3513, 3516; wire ropes, 747. 
BENDING, SHEAR, and other static test 


2114. 


2360, 2892 
air, 2719: bs 


1335, 2025, 2343. 306¢ 


4, 1343, 135 
3076. 


ill, 134 


BENTS, see Frames 


<0 


39, PPSO 
Dror 
310 
TION »103 
control ‘ (Contro 
disc mtin 
Vehteles 


£+), 


BIAXIAL, See Multia kial stress 


BINARY mixture, 2983 


BIOMECHANICS, 
feat. art., pp. 


BrrumeEN, 1107. 


1312 
19-52 


1032 


1130, 1499, 


1996, 2326 


1348S 
1348 1349, 
5437, 3440 
eapacity 
357 
1045, 
2145, 316] 
ind shell 
148, 1769 
i 


T = = 
Praiectori 
1 
es, 2914 
nd-tunnel Wind-tun 
339, 20609, 2070, 2671, 2684. 2687, 2695. 3026. 05, 2404, 3129, 3175, 4489. 8800 
Q 
es; Gun 
| lk Praje 
TO5 
116, 2408 
24, 233, 235, 239, 240. S8t . ‘ 
9, 1212, 1252, 1569, a. 
442, 444 
115 
to6, 1457 
2 ] ) 2 | 
2421, 2422 
429, 244 
2704, 2768 
SOc, dite 
5 0 
if bye 
wo) indation 
_ pres ‘ 
Sloe 
eterminate 
Porsion ot 
ISTO 
39, 2787 
333 335 
GHD 
O78 
> 1982, 2359 
178, 3085, 3439, 3776 3 
m 2357. 307: heat 


2 


Biast loading, see *plosion effects on struectur 


BLOWERS, see ( ol 


Pressors 
rs. 


BLlowo ee Comb stion: blowofi 
Boats Seaplanes and fying bouts 
BorLeRs: 04 942, 943, 944, 12654. 1266, 1717 
1965, 1982. 1989, 1090). 1991, 2082, 2155 
“301, 2026, 3388; see also Air preheaters 
Fans; He it exchangers Stokers Superheaters. 
oreed ¢ ition, 2628: mer, iry, SOL: start 
Ing, 1962, 1963: ste tm, 935, 3373, 33890 
SOILING Heat oiling 
onts, see Joints: riveted. } lted 
Re 2537 
1179 
ISSO 
215, 


2 
3666, 


55 1027 
219, 5355 S71, 1195, 1561 


1028: ] nar, 

ISSI, 1887, I888, 9994 294, 2541, 2615 
=914, 2916, 3290, 3336. 3052, 3945: measur 
ment of, 871, 3288: st thility of, 212. 537, 867, 
1691, 2541, 2014: sy tion, 212, 560,' 570 


1608, 1885. 1895, 


IRN 3287. 3 3968: als ) 
Suction; thermal, see Heat transfer in 
boundary lay ry three-ditensional, 1557 
1558 0 July feat. art.. pp. 281 
285 transition and separation of, 211, 217, 
ros 1248 ISSO. 2PR S209, 3287. 3625. 
HOT, turbulent, 216, 218, 563, 
L198, 1199, 1282, "1293," 1503" 1881. 1882 
1883, ISS4, 7227, 2230, 2294, 2590. 3288 
Wi22, 3624, 3653, 3654, 3655. 3973, 3074 

BOUNDARY-vaLUy problems 3 825 828 995 
496, 1362, 1364 1695, 1696, 2367, 2534 
S091, 3092, 3487, 3786, 3788 

BRAKES, 1054 

Brass, 3904. 3908 

Ry ING and soldering 1439 $13. PRY 3534. 
$5385, 


74. 188, 4890. 776 


1462, 1463, 


1771 1772, 21 90, 2420, 2 55, 2456, 2457, 2458 
2498, 2890" ORag 2839, 2869, 3197, 3545, 3872. 
3873, 3874 

Brive E: crack propa ition, see Crack propaga 
ton: failure, 3¢ 7, 501, 1805, 2843 2854, 3082, 


SS, ductility, 2485 


factors promoting 
see Embrittling factors. 


BUBBLES, 3613. 34 3; vapor, 3361. 3362 


<. 


BUCKLING <2, 68, 159, 460, 464, 783, 2134. 2138 


2151, 2444 2449, 2451, 2799. 2800, 2801, 2804. 
2801, 2808. 2809, 3171, 3177 3183, 3192, 3193, 
S201, 39265, 3531 also Beams: Combined 
loading: Co] imns; Frames and bents Pipes 
and tubes under internal and external pres- 
sure; Plates Sandwich mate rials; Shells; 


Springs; Stabil ty 


theory; Structural 
bers: Structures: 


Tension- field webs: 


mem- 


Yield- 


ing of beams. $44, 462, gird 1356, 1419, 
1434, 1786 136, 2444, 3527, 3528, 3566, 3854. 
3855; lateral of beams, 2445, 3178 of panels, 
2139; of plates, see Plates. buckling of; of 
thin-walled | irs, 2115; of tubes, 3176. 

BUCKLING, PI ASTIC, 759, 761, 1070 1432, 1433, 
1785, 3179, 3853 

BUPrETING, airplane, 1227, 3980, 

BUILDINGS, 74, 80. 185 1083, 1468, 1774, 2820 


BULKHEADS, 2153. 
3743, 3744 3744, 
BURNING velocity, 


BURNER, 3708. 1052 


see Flame veloc ity. 


C 


(ABLES: and other flexible 


ia 2126, 2851, 


filaments, 746, 
727, 2088, 
Vibration of, se 


3158, 3462, 3507, 


e Vibration of beams, et: 


(ABLES 


CALORIMETER, 2600. 


Cams, 302 2381. 
CANALS and rivers. 167, 168, 169, 
930, 531, 532. 832, 833, 
1526, 1844, 1846, 2205 


353, 422, 529, 
1156, 1514, 1515, 
i, 


2352, 251 2902, 3417, 


S008, 3609, 3922 3933, 4080, 4081, 
CAPILLARITY, see Surface tension; of soils, ses 
Soil properties. 
CAPILLARY flow o26, 1155, 2213. , 


CARBIDE, 1127, 1139, 2897. 

CASCADES airfoils: 
901, 2958, 3283: 
903, 905, 1159 


1922, 2240, 


Cast iron, 126, 805, 


compressible flow: 900, 
incompressible flow, 575, 580, 
1222, 1592, 161 4, 1918, 1921, 
2% 245, 2253, 3267, 3621, 3686. 


2110, 2896, 3893. 


( 
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AST steel, 1148, 1149. COMPRESSIBLI FLow (continued 

‘ASTING, 152. 519, 620, 2505 2882, 2883, 2884 3626, 3644, S646, 3952, 3953 3904, 3981; 

3602; under vacuum. 816 hypersonic, 853, 869, 1194, 1617, 2225, 25 29, 

‘ASTINGS, 1150, 2504 3951, 3952, 3953; one-dime nsional, 79, 
4th, 1877, 299 ; two-dimensional, 849, 990. 

“AT ALYSIS, 3927, 1180, 1545, thi ree-dimensional, 

1866: conical, 3634 

2517, 2997 COMPRESSIBILITY : Of gases, 290, 291, 


1212, 3710: 
Bubbles: of liquids, 293. $20, 2976. 


ENTER OF: t COMPRESSION: properties of materials. 503, 
‘ERAMIC mate 1485; test techniques, 1485, 2170. 
3229, 3591. COMPRESSORS, 597. 905, ; 1233, 2204. 
HANNELS, flow in. 3 33, 032, 827, 828, 832 
- é art. i ’ 
1534, 1844, 1845 (1846, 2518, 2808, 2899. '3954; 
Canal, , 576, 578, 1590, 1920, 
and river nals 3313, 3316, 3681, centrifugal. 
7255, 3995 intercooling of, 3996: 
Hi AE TERISTICS, method of, compressible reciprocating, 2256, 3284. 
flow 85, 219, 555, 2369, 2590 3646 
188, 219, 555, 2369, 3562, 3646, COMPUTING machines, 8, 3792; analog, 8, 269, 
3959, > one 
949, 1002, 1003, 1004, 1387. 1597, 1700, 1713, 
HEMICAL PLANY Trequency-response analysis, 1717, 2066, 21] 4, 2140, 2141, 2388, 2390, 2828, 
$1 3138, 3475, 3791. 3793, 3990; digital, 263, 
HIMNEYs, 2439 1002, 1003, 1361, 1699. 28 29, 3097, 3457, 3790, 
Hip formation, 154. 155 1356 2804, 3911, 3913. S/Ut: see al ol ata reduction. 
C ue 3396; 
HROMIUM, 123, 2182 ONCENTRATION: fluctuation, 3396: 


Stress, see 


Stress-concentration factors 


TIs, 38073 ¢ P 
CONCRETE: flow in pipes, 3263. 

( Ys. G59 OF, ” 2145 eye ope 
‘2008 2007 “4, CONCKETE AND MASONRY, 73, 133, 138, 140, 473, 
3228 3898 2702, 3050, 3063, 4. 514, 515, 789, 809, 1270, 1452. 1491. 1492 

, 1772, 1 1782, 1815 2168, 2183) 2184. 
CLOUD physies, 359, 23.46, 3426 21 "417, 2497, 2823, 2873, 2874 
COATING metal, 3894. l 225, 3227, 3262 3548, 3574, 

' 3. 3590, 3888, 3896, 3897: 

COLUMNs, 68, 163, 757. 758, 759, 99] L069, 1070. 
1071, 1078 1080, 1104. ] 119, 1423) 1439 1433 air content, I34, 3226; light-weight, 3988 
1760, 17¢ 1767. 1785. 17+ 2137. 449. permeability, OS47: surface hardening, 

4 U6, So, ‘ », vw, 
2729, 2802. 2820, 3146, 3177. 3192, 3525, 3526, CONCRETE: — structt ures, see Reinforced-concre te 

3506, 3567, 3852) 3876. sructures; testing, 114, 115, 118. 


OMBINED loading, 104. 107, 425, 721, 810. 1066. CONFORMAL 1 lapping, 179, 548, 828, 1703. 3099, 
2472, 2765. 2791, 2792 2799, 3161 3100, S1OL: see alec » Functions: and theory of; 
P lasi, 3447, 
MBINED loading buckling under, 460, 1435, 
3176; of beams, ete.. 743 1045, 1079) 1099" CONSOLIDATION and stabilization of soils, 639, 
1818, 2167, 3182 , 645, 1315, 1319, 2008, 2521. 3763 
‘OMBUSTION, 277, 287, 297, 301, 607, 609, 610, 612, CONTOUR integration, 3446. 
927, 1624, 2305, 2306, 2318, 2635, 2636, 2641, CONTOUR: time Variable, 2740. 


combustor, 
20¢3, 2641, 
flames: 
flashback, 2652, 


Aerothe ‘rmodynamies: 


21563, 3013, 3015, 3017, 3018. 3023 


3025 
3025, CONTROL mechanisms, 


19, 20, 247, 398, 35 9, 400, 
2382) 3385, 3387, 3388, 3689, 3708, 3743. 707, 708, 711, 712, 713, 1145, 1315, 1384, 1385. 
3748 3731; 1041, 1049, 1052: see also After- 13 1387 1582 2082, 
burner; Atomizati Burner; Detonation and 2384, 2385, 2386, 2387. 2392. 2747 
deflagration: Dissociation; Erosion burning; 2751. 2752 3115. 3116, 3117. 3 3118. 3119. 
I lame 2 lue £ases; I uels; urnaces; (Casi- 31: 30° 315 21, 3122. 3123. 3124. 31 3126, 312 
hieation Ignition; Quenching: hiom- 3128, 3130 3139 3373. 3459_ 3445 3469, 3470, 
etry; “acoustics, 2671, 3022, 33490; blowoff, 3472 3473 3474 3800. 3808. 3809 3811, 3919: 
2652, 2654: bomb for calorime try, 1059; } 


see also \utomation: 
back. 

CONTROLS, airplane, 
1912, 2555, 2969. 


Controls, airplane; eed- 
2643; 


effect of 


1979, 1980. 2188, 
diffusion flame, 
diluent, 
2054; h 


2313 
see Diffusion 
2633, 2649, 2650: 


‘at-transfer aspects 


194, 222, 227, 244, 370. 
3308, 3468: see also 


1214, 
Acro- 


in, 2300, 2313, 2314" 2399. heteroreneous dynamic interference, 

3394; internal-combustion engine, 609, 2275, CONVECTION, gee Heat: convection. 

3398; gaseous fuels, 302, 1984, 3383: liquid COOLING, magnetic, see Magnetic cooling. 
droplets, 926, 2641, 2679, 2680, 2681, 2682, 

3021, 3360, 3374, 4048: of solid fuels, 1977 COPPER and copper alloys, 208, 2IS8]. 

1983, 2307, 3384, 3750. 41057, 4058; optical Corps, see Cables. 

methods, 3379, 3380: reaction kinetics, CORRELATION 281. 949 3965. 

Corresion, 500, 800, S01, 942, 1122, 1488. 
614 613, 1979 1649, 1683, 1988, 1989," 2646. 3236, 375 
269, 2670, 3022, 3389, 3391, 3393, 3688, 1100; see also Air pre 
1000: vortex chamber, 3394. 1052 ieaters; uste ect on corrosion. 

« CRACK propagation 503, 1109, 2854 2857 

OMPLEX variables, 1421, 2735 , 3882, 3884, 3887; ‘failure, 110,'112, 113, 792 
OMPOUND stresses, see Multiaxial stress. 3586. 
‘OMPRESSIBLE FLOW, 189, 190, 195, 197, 198, CRACKING, stress corrosion, 3883. 

200, 210, 229, 282, 547. 5 8, 608, 1865 

10, 248, 2074 CRANKSHAFTS, 720, 2072; manufacturing of, 
221: 22 22 2527, 

2532, 2) B35 2548) 2662. 3601. 

2668, 2905, 2906, 2908, $026, 3027, 3043, CRAZING, 1828, 

3272, 3277, | 327°, 3280, 3, 32 4, 3289, 3392, CREEP, 100, 101, 102, 496, . 778, 2473, 2871, 
3029, 3633, 3635, 3636, S637, 3638, 3567, 3871 (see also Dee. feat. pp. 517 
3040, 3645, 3647, BH51, 700, 393 » 519); see also High-te mper: behavior of 
3948, 3949. 3954, 3961, 3075, 1006; see also 


. ‘ materials; and relaxation properties of mate- 
Airfoil, oscillating: Air- 


rials, 97, 124, 785, 787, (89,797, 800, 1039, 1093, 
foil Boundary-layer; Cascades: 1100, 1101, 1107, 1473, 1477, 1502, 1791. 1799 
Characteristies, method of: Detonation and 1815. 1R16 2126 2154 2155 "9179" 
deflagration; Diabatie boundary- layer flow; 2180, 2847 "2850 O85] 2859 2881 2177, 3207. 
Diffusers; Drag and lift: He: at transfer; 3212) 3213" 3583. 3876. 3892 (see Jan. feat. 
Hodograph methods: Jets: Nozzles: Per- 


turbations; 
tion: 
and sink methods: 

subsonic, 192, 209, 224, 231, 241, 849, 893, 


art., pp. 


see also 
Source l 17 


niques, 
Turbulence: 
Vortical flow; 


1-2; Dee. feat art. pp. 517-519); 
Belaxation in plasticity: test tech- 
, 1484, 2156, 28: 59. 


Potential flow: Pressure distribu- 
Projee tile ‘'s; Shock: tr ibe, Waves: 
Secondary flow: 


nsteady How: Viscous How: 


CRITICAL speed, see Whirling and critical speed. 


Crossritow, 315, 1953. 
1188, 1932, 2553. 3947, 39: 1063; transonic, Cc ; : 383. 
188, 193, 194, 199, 201, 551, 846, 850, 852, 858" ROSSHEAD, 2: 
1181, 1182, 1187, 1204, 1241, 1546, 1867, 2222, CRYSTALLINE structures, 2163. 


3281, 36 
186, 187, 191, 192, 194, 196, 


238, 2239, 2551, 
28, 3643. 3097, 


2574, 2907 
3950, 


2909, 2926, 
82954; super: 
209, 225, 231 

71 


CRYSTALS, 97, 98, 785, 


1471, 1475, 
1487, 1819, 2496, 


2872, 4015. 


1479, 1480, 


234, 236, 239, 241, 268. 591 847, 857, 8 CuURVE-FITTING techniques, 387, 388. 

1602, 1633, 1634, 1867. 186 8, 1871, 1934, 214) Cutouts, 62, 1424, 1425, 1445, 1466, 1738, 
2218, 2220, 2241, 2247, 2335, 2528, 2530) : 2536, 1739, 1740, 1758, 1769, 2787, 3793, 3849; in 
2545, 2548, 2549. 2587, 2904, 2921, 29: 26, 3001; structures, 45, 430, 431, 729, 766, 2433, 2765, 
3045, 3276, 3279, 3281, 3286, 3312, 3624, 3625, 3157. 
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CUTTING FLUID, 822. 

CUTTING PROCESSES, 153, 154, 155, 156, 157, 158, 
591, 522, 820, 1142, 1143, 1144, 1147, 1511, 
1798, 1833, 1834, 1835, 2197, 2198, 2506, 2894, 
2896, 3243, 3245, 3508, 3591, 3592, 3593, 3594, 
3599. 3914, 3915, 3916, 4095; see also Drill- 
ing; Grinding; Milling; Sawing; Slideway; 
Tools; Turning. 


CycLoips, 2378. 

CycLONEs: 1679, 1681; in atmosphere, 979, 
1330, 1334, 2715, 3069. 

(CyLINDERS, 30, 107, 3157, 3822. 


D 


DAMPING, capacity of materials, 29: see also 
Internal friction; Internal friction tests; 
Vibration damping. 

Dams, 82, 83, 87, 88, 89, 1315, 1464, 1465, 1781; 
earth, 479, 480, 969, 970, 2012, 3058, 3059, 3061, 
3414, 3765, 3766, 4079; and retaining walls, 
174, 481, 482, 484; see also Weirs. 

Dara reduction, 263, 3796. 

Decay of turbulence, see Turbulence generation 
and decay. 

DEFLAGRATION, see Detonation and deflagration, 

DESCRIPTIVE geometry, 3460; see also Cycloids. 

DETONATION and deflagration, 424, 1403, 1733, 
1878, 2308, 2310, 2532, 2658, 2659, 2660, 2661, 
2862, 2665, 2666, 2667, 2668, 2674, 2675, 3020, 
3045, 3274, 3823, 4040. 

Dew point: 310, 1988, 3753. 

Dianatic boundary-layer flow, 1610. 


DIAMOND abrasives, 147. 

DiaAMOND: thermal conductivity of, 3344 

DicTIONARIES, 3189, 3294. 

Disks, 2509, 2883, 2884. 

DirrERENCE equations, see Equations differ- 
ence. 

DIFFERENTIAL analyzer, see Computing tinachines, 
digital. 

DIrFERENTIAL equations, see Equations: — dif- 
ferential. 

DirrRAcTION, see Interface phenomena. 

DirruserRS, 259, 582, 583, 842, 910, 1594, 1917, 
2574, 2954. 

DIFFUSION: 
2593, 3371. 

DIFFUSION: 289, 652, 1296, 1967, 3291, 3371, 
3613: of gases, 203, 206, 210, 841, 940, 2596, 
2648, 2980, 3369, 3652 liquids, 631, 940, 
PORS, 2986. 


atmospheric, 2711, 3773; thermal, 


DiciTAL computers, see Computing machines, 
digital. 

DIME NSION at analysis, 314, 345, 1692, 1693, 2207, 
2624, 2734, 2885, 3251, 3375, $459, 3605, 3606, 
3950, 3953, 3974. 

DIRECTIONAL control of ships, 2729. 


DiricHLET problem, 2060. 

Disks, 433, 2410, 2443, 2446; see also Plates; 
rotating, 213, 335, 455, 732, 3175, 3203 

DISLOCATION theory, 94, 1111. 

DissociaTion, 4035. 

DowNWASH: and upwash, 249, 280, 1568, 1570, 
2235, 2244, 2925, 2932, 3663. 

DRAG AND LIFT: 873, 879, 887, 911, 1559, 1578, 
2055, 2245, 2920, 2928, 3293, 3938, 3985; com- 
pressible flow, 190, 233, 234, 235, 236, 238, 239, 
240, 241, 847, 878, 885, 1184, 1210, 1544, 1565. 
2551, 2905, 3644; incompressible flow, 
177, 178, 839, 888, 1538, 1863, 1897, 1898, 2234: 
ineasurements, 230, 231, 232; see also Re- 
sistance of ships; Boundary layer 

DRAINAGE, 4814, 828. 

DRAWING, extruding, rolling, 96, 
1074, 1097, 1098, 1105, 1116, 1120, 

1146, 1438, 1508, 1509, 1510, 1742, 1837, 1838, 
1840, 2191, 2192, 2193, 2508, 2510, 
2882, 2883, 2885, 2886, 2887, 2888, 3232. 323/, 
3246, 3247, 3596, 3597, 3598, 3600, 3879, 3891, 
3904, 3905, 3907, 3908, 3909, 3910. 

DRILLING, 336, 2894, 3592; see also Cutting. 
Drops, 249, 1235, 2250, 2815, 2885, 3293, 3612, 
3730, 3737; see also Atomization; Raindrops. 

DryYING, 1290, 3339, 3731. 

Dvuctiuity, 111, 112, 131, 510, 1801, 2481, 2759; 
see also Brittleness: Strain hardening. 


509, 523, 819, 


Dust effect on corrosion, 2646. 
Dwust, sampling, 1679, 1681, 2022. 


Dust, transport of, see Transport of dust, silt, 
etc. 


DuTcH-ROLL oscillation 1214. 


DyNAMICS, meteorological, see Meteorological: dy- 
hainics. 

Dynamics, 12, 13, 14, 15, 16, 17, 23, 299, 358, 694, 
699, 700, 702, 1381, 1389, 1709, ate 1926, 
2073, 2076, 2742, 3107, 3109, 3113, 3303, 3454 
3461, 3464, 3800. 

Dynamic loads, 80, 81, 1790, 2489, 2753, 2806, 
3525; in airplane landing, 989; see also Gust 
loads on airplanes; measurement of, see Impact, 
measurement of. 


DYNAMIC programming, 3104, 3105. 
Dry ICE: optical flow testing, 2959 


EARTH pressure, 335, 336, 371, 774, 1318, 1779, 
3761. 

EARTHQUAKES, shocks and vibrations, 80, 342» 
$83, 1341, 1468, 2045, 2406. 


ErriciEncy and strength of joints, see Strength 
and efficiency of joints. 

EIGENVALUE problems, 374, 376, 998, 1356, 2366, 
2731, 2736, 3455, 3528. 

EsEcTORS and jet pumps, 1885, 3708, 3997 

ELASTIC CONSTANTS: of materials, 44, 504, 507, 
508, 808, 813, 1115, 1135, 1136, 1137, 1138 
1400, 1483, 1495, 1496, 1506, 1736 2169, 
2486, 2868, 2877, 2879, 3900. 

ELASTICITY THEORY, 13, 40, 42, 43, 44, 45, 51, 52, 
60, 62, 418, 419, 425, 427, 428, 429, 4132, 727, 
729, 739, 742, 995, 1033, 1041, 1042, 1056, 
1407, 1408, 1447, 1487, 1734, 1736, 1737, 
2090, 2099, 2101, 2102, 2110, 2113, 2116, ; 
2119, 2121, 2133, 2380, 2413, 2414, 2416, ¢ 
2421, 2426, 2437, 2716, 2764, 2766, 2769, : 
2771, 2793, 2837, 3086, 3094, 3107, 3146, ¢ 
3148, 3149, 3152, 3173, 3491, 3493, 3495, 35 
3518, 3538, 3540, 3781, 3782, 3821, 3825, <¢ 
see also Anisotropic mediums: Bending of: 
beams: Center of twist or shear; Cutouts; 
Energy methods: Relaxation methods; Strain 
and stress: contact, thermal; Stress concen- 
tration factors; Torsional problems (see also 
Jan. feat. art., pp. 1-2); three-dimensional, 
50, 730, 731, 745, 1421, 2110, 3150, 3828; 
two-dimensional, 41, 728, 751, 752, 1424, 1735; 
see also Parallelepiped: elastic. 

963, 1417, 1428, 1753, 


ELASTIC FOUNDATION: 


1754, 2132, 2788, 2800; beams with. 48, 49, 
2425; plates with, 64, 767, 2434, 2440, 2794 
3168. 

ELASTOPLASTIC flow and inaterials, 105, 779, 


1099, 2159, 2161, 2162. 
ELECTRIC ANALOGIES, see Analogies, electric 


ELECTRIC DISCHARGE machining, 2891 ave alse 
Forming processes. 


ELECTRIC STRAIN gages, see Strain gages, electric. 
ELECTROLYTES, 3585 


ELECTRONIC instrumentation see Instrument 


engineering. 


-MBANKMENTS, design of, see Datos and retaining 
walls. 

MBRITTLING factors, 2853 

IMULSIONS, 1478, 3037. 

INAMEL: porcelain, 1821, 1822, 3885 


ENERGY methods, 874, 3516. 


ENGINES: 2276; internal combustion, 81, 297, 
364, 365, 369, 609, 612, 694, 696, 928, 1598 
1599, 1913, 2262 2275 2305, 2311, 2358, 2430 

2567, 2568, 2577, 2644, 2645, 2694, 2723, 27 
2725, 2884, 2947, 3078, 3273, 3318, 3322, 
3341, 3398, 3408, 3488, 3751, 4060, 4061, 4062 
see also May feat. art., pp. 185 188); see also 
Combustion: internal-combustion engines; 
Knock; Supercharger; jet, 2570, 2948, 2949; 
railway, 928; steam, 602, 608. 


SQUATIONS: arithmetical, 679, 1697, 2059, 2370, 
2377, 2379, 2736; difference, 372, 1079, 1195, 
1361, 1724, 1728, 2060, 3448, 3990; difference, 
partial, 3449, 3453, 3454, 3782, 3785, 3786; 
differential, 3, 5, 373, 375, 378, 379, 380, 382, 
394, 674, 677, 691, 993, 997, 998, 1001, 1005, 
1357, 1358, 1359, 1363, 1364, 1368, 2076, 2365, 
2370, 2731, 2735, 2737, 2767, 3086, 3090, 3093, 
3096, ¢ 3277, 3450, 3452, 3459, 3781, 3782, 3784, 
3785, 3787, 3814, 3959: see also Boundary- 
value problems; Characteristics, metiod of; 
Phase plane, in solution of differential equa- 
tions; differential, partial, 5, 377, 674, 677, 
999, 1000, 1355, 1360, 1361, 1362, 1369, 1370, 
1702, 3090, 3785, 3875, 3964; see also Char- 
acteristics, method of; Dirichlet problem; 


differential, nonlinear, hers 677, 1384, 1698, 
2062, 2063, 2391, 2737, « 3124, 3130, 3277, 3658, 
3964; integral, 726, 1079, 1420, 1585, 2394, 
3087, 3088, 3781, ‘3788, 3812. 


EQUATIONS OF BTATE, 290, 291, 292, 921, 162 
1935, 1936, 1937, 1941, 2594, 2659, 2973, 321 
3336, 3705, 3706. 


Erosion: 2621; burning, 4057. 
ERROR theory, 313, 680. 
EVAPORATION, see Hleat transfer: evaporatiotr 
EXTRUDING, see Drawing, extruding, rolling 


PLOSION see also Detonation 
and deflagration effects, on structures, 1110, 
1306, L468, 3084 


F 


FAILURE, 3491; see also Brittle failure Crack 
propagation; Duetility; Embrittling factors; 
Fatigue failure Fracture stress; Notch 


effect; Residual stresses; Ship and machinery 
defects: Strain rate. 

“AILURE, cohesive, 1110, 1472, 1796, 1807 
2483, 2484, 2733, 2853, 2858, 3209, 3218 
ANS, 579, 947, 2254, 2255, 3994. 

“ATIGUE, 2481, 2482 

“ATIGUE FAILURE, 90, 109, 429, 1802, LSOS, 
2480, 2483, 2765, 2855, 2857, 3234. 

‘“ATIGUE: properties of materials, 130, 144, 499, 
500, 746, 790, 791, 793, 796, 1108, 1117, 1815, 
1819, 2178, 2181, 2484, 2845, 2856, 2860, 3219, 
3220, 3571, 3572, 3584, 3890, 3893; strength 
of joints, 1448. 

ATIGUE TESTS, 498, 746, 794, 795, 797, S06, 
1807, 1809, 1810, 2091, 2480, 2483, 2860, 3217, 
3532, 3573, 3577, 3889, 3890. 

EEDBACK, 821, 2080, 2389, 2748, 2750, 3120, 
3809. 


_ 


IBER boards, 32 

‘BERS and fabries, 148, 670, 701, 812, 813, 1014, 
1136, 1137, 1138, 1504, 1505, 1506, 1711, 1813, 
1814, 1826, 1829, 1830, 2190, 2879, 2880, 2881, 
3221, 3239, 3240, 3241, 3901 


‘ILTRATION, see Seepage, filtration 


FINS, See Projectiles. 


FLAME see also Combustion eool, wake dif- 
fusion, 2325, 2639, 2651, 3376, 4047; laminar, 
1973, 2637, 2678, 3376, 3378, 3746, 4053, 4054, 


4055, 4056; length, 2638, 3016, 3017, 3018; 
premixed, 3378; propagation, 611, 2317, 2631, 
2632, 2034, 2651, 2673, 2675, 3393, 3741, 3645, 
3748, 4041, 4043, 4044, 4045, 4046: propane, 
3019, 3741, 4043; radiation, 1985, 1986, 1987; 
speetroscopy, 3750, 4056; stabilization, 1968, 
1969, 1971, 2315, 2316, 2324, 2633, 2634, 2654, 
2655, 3742, 3743, 3749, 4050, 4051, 4053, 4054: 
temperature, 2649, 3377; temperature meas- 
urement, 925, 2311, 2323, 2076, 2677, 2678, 
3378; thickness, 3395; traps, 2320; turbulent, 
941, 1981, 2656, 2057, 2910, 3014, 3016, 3395, 
3396, 3397, 3740, 3747, 4044, 4046; velocity, 
2318, 2640, 2648, 2650, 2651, 2653, 2672, 3017, 
3020, 3744, 3745, 3747, 4040, 4042, 4043 

1970, 2319, 2630, 2648. 


LAMMABILITY, 
2657, 3741, $041, 4055 


ed 


LANGER, 2127 


FLAPS: snerodynaniuc characteristics of, S83, 896 
Fuigut, nonstationary, 877, 2246, 3780, 3979 
FricutT pATu, 221, 877, 1214, 1219, 2246, 3660, 


3780, 3987; see also Tr: sjectories, projectile 
LIGHT SIMULATOR, 1713, 3475. 

IGHT TESTING, 243, 244, 1576, 1579, 1612, 1905, 
2588, 3325, 3329, 3331, 3359 see alsa Wind 
tunnel, 


‘Loop flow, see Streams, natural, flood flow 


LOW OF FLUIDS through porous media, 202, 203, 
334, 6603, 8351, 1524, 1554, 1641, 1862, 2207, 2539, 
2588, 2690, 2704, 3064, 3620. 

LOW MEASUREMENT, 585, 588, 9OS, 1923, 2581 
2963, 4000; of gas-solids mixtures, 907 
LOW-MEASURING devices, 269, 589, GOFF 2054, 
2582, 2583, 2961, 3320, 3691 1001, 4008; 
see also Flowmeters; Orifices Nozzles Rota- 
meter; Velocity meters 


LOW TESTING, 272, 2211, 2542, 2911, 3274, 3692. 


LOW TEST techniques, see Anemometer, hot- 

wire; Combustion; Flowmeters; Pressure 

measurements; Optical flow; Pemperature 

measurement; Turbines, pumps, ete.; Vis- 

cosity measurement; Wind tunnel: analysis, 
balances, corrections, seq. 

Five Gases, 594, 800, 801, 942, 1122, 1624, 
1649, 1679, 1681, 1988, 1991, 2278, 2279, 2646, 
3025, 3388, 3752, 3753; see also Air prehesam. 

F.Luip FLow, 181, 233, 260, 543, 549, 673, 1515, 
1516, 1518, 2380, 2513, 3094, 3107, 3259, 3603, 
3617, 3782, 3935, 3936; measurement, 272, 


863, 1923, 2054, 2961, 2962, 2963, 3691, 3693. 


Sl; l 
19, 
40, 
al, 
LO: 
3, 
M4, 
Ww, 
0, 
ul, 
3, 
8, 
3, I 
“> 
I 
— 


1586, 1911, 
3670, 3676, 3991; 
1573, 1910, 2247, 
75, 3900; see aiso 


FLYING BOATS, see Seaplanes and fly r boats 
Foam, 1617.4 

Fog, 296, 304, 3430. 

Forct measurement, 1013, 1246, 1746, 2270 


2UOS 


sses, 32, 1507, 1513, 1798, 2840, 
2942 3508, 3591, 3595; see also Cutting proc- 
ies; Drawing, extruding, rolling 

Drilling: Forging; Grinding; Milling; Mold 


ne as 
FounpbatTions, 81, 333, 6035, 636, 0387, 


638, 646, 647, 648, H50, ‘651. 736, 969, 1029, 
1317, 1732, 2006, 2014, 2016, 2152, 2341, 2440, 


2835, 3050, 3051, 3052, 3055, 3412, 3867, 4078 


FOURIER SERIES, analysis, 3106, 3793; see also 
Harmonic analysis. 

FRACTURE stress, 77, 1092, 2120, 9485, 3884. 

FRAMES AND RENTS, 46, 69, 72, 442, 483, 187, 
-53. 764, 768, 1076, 1083, 1396, 1417, 1449, 
1458, 1463, 1472, 2103, 245%, 2460, 2461, 2462 

163. 2469, 2756, 2828, 2824, 2833, 3190, 3191 

»»' 3543. 3556, 3578, 3839, 3844, 3854, 3855 
3866, 3808 

FREE molec ile flow, see Raretied gases 

FREEZING, 4076 

FREEZING point decrease, 1043, 33 

FREON, 584, 2205. 

FREQUENCIES, see Vibration frequencies 

FREQUENCY RESPONSE, see Response 

FRETTING, see Wear and fretting 

Friction, 13, 19, 55, 57, 517, 7038, 704, 1013, 1014, 
1015, 1016, 1054, 1131, 1500, 1788, 2381, 2506, 
2H10, 2809, 2002, 3110, 3205, 3210, 3578, 3801, 
3805, 4004, 4101; in bearings, 8215, 3216 
1007: of fibers, 812; in fluid flow, 863, 3624, 
3721, 4025; measurements, 1580; on snow 391; 
tests, 


FUELS, 3021, 3386; see also Hydrocarbons; Hy- 
drogen 

Funerioxs: and theory of, 687, 692, 693, L008, 
1009, 1365, 1366, 1702, 1707, 1708, 2372, 2735 
see also ( ‘onformal mapping 


FuRNACE: solar, see Solar furnaces. 

FURNACES, 302, 620, 943, 944, 947, LO85, 2174, 
2188, 2300, 2618, 2620, 3024, 3228, 3382, 3727 
3739. 

FURNACES: model flow test in, 2400. 

FUSELAGE, 2780, 2019, 3299 incompressible 

flow, 887, 2243, 2468 


GALLERIES, see Pits and galleries 
GAME the ry, 3458. 
Gas pYNaAmics, 3013; see also Com; ssible flow. 


GAS GENERATORS, 2567, 3318 


Gases, 1259, 1261, 1262, 1263, 1859, 1935, 1936 
1937, 2279, 2591, 2592, 29038, 2974, 2978, 2980 
3336, 3705, 3709, 3710, 4012; see also ron 


Freon; Helium; Neon, Nitrogen Oxygen 
Compressibility of gases 

GAS MIXTURES, 294, 295, 3704 

GASIFICATION, 1977, 1978, 1984 see also Gias 
renerators 

GATEs, hydr ulic, see Valves and gates. 

Gears, 1, 54, 57 58, 2192, 2430, 2432, 2445, 


163, 3442, 3462, 3509; see also Turbine 
gears; and gear "teeth, 54, 56, 447, 750, 1055 
3508, 3511; friction, 749 hydraulic 
S510; strength of, 3843; worm, 55, 748 


2956, 


Relativity, theory if 


of sound. see Sound; of turbulence, 


GENERAL RELATIVITY, see 


I nee, 
Greopuysics, 344, 371, 664, 1017, 1337, 1338 
1340, 1341, 1675, 2047, 2355, 2716, 3433 see 
also Farthquakes, shocks and vibration; Heat 


transfer, geophyseal; Plasticity in geology. 

GirpERs, 763, 1082, 1766, 1768, 2435, 2457 
2498, 2803, 2822, 3193, 3195, 3496, 3544, 3545 
3872. 

Guiass, 518, 1035, 1380, 1497, 1498, 1805, 1814, 
1824, 1825, L&26, 3900, 

GLASS FIBER, 2402, 


GLIDING glide packets slip, 153, S76, 1567, 
2496 
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GOLD WIRP, 509. 
Govt RNORS, see Contr mechanisms, 
GRANULAR media, 2020, 2021, 2023, 2024. 


GRAPHICAL solutions, 381 
2062, 2383, 2447. 


GRAPHITE, 508, 3343, 
GRAVITATION, terrestrial, 344, 390. 
GRILLAGE, 1446, 2422. 


GRINDING, 160, 823, 2069, 2194, 2197, 2892, 2893, 


248 3249; see also Cutting 

GvuIDED missiles, 1575, 2144, 3114, 3808. 

Guns, 716, 2097, 3049 

Gust loads, 1503 on airplanes, 238, 245, 884 
1581, 1903, 1904, 2931, 2033, 2937, 3302 


(,USTS, ‘ 
CHYROSCOPICS, 40 4 Mm. 710 17 SS 
1729, 1730, 2748 7 


Harkpors, 307 
HARDENING, 11253 rir 
hardening 

HARDNESS: 98, 119, 51 SO 3504 


test techniques, 1112, 1 2488, 2861 


HARMONIC analysis, 22, 40, 388, 3008, 3467, 3479 
gee also Fourier series 

HEAT TRANSFER: ISI, 285, 2038, 476, 521, 609, O18 
629, 673 1208 1243 1443. 
1879, 2262, 2285, 2294, 229 


2613, 2615, 2618, 2620, 262: 


2624, 


2998, 3000, 3001, 3003, 3023, 3086, 3218, 3293, 
8352, 3357, 3360, 3303, 33 
3655, 3702, 3711, 3715, 3716, 3724, 3725, 3727, 


3768, 3769, 3776, 3782 
June feat. 
thermodynamics; Air conditioning; 
Combustion: 
sion: thermal; Drying; wrosion; 
Furnaces Liquid metals; Snow; 
properties; Transport properties; 
tion 


HEAT TRANSFER: evaporation, 3 


HIEAT TRANSFER IN 
1286, 1287, 1947, 2295, 3001, 3004, 


sible, 844, 1635, 1640, 2295; turbulence, 
2612, 3721, 4033, 4037; geophysies, 345, 


27, 3071, 3767, 3771, 4076; 


HeAq cone uction, 157, 313, 314, 621, 622, 625, 
$4, 1040, 1146, 1147, 1202, 


7 431.4 


7, 1291, 1299, 1531, 1628 
3, 1834, 1947, 
§, 2289, 2290, 


1270 127 


83 
1960, 2223, 2224, 228 2561, 
2596, 2607, 2608, 2772, 2092, 2995, S011, 
$345, 3346, 3347, 3348, 33 54. 3358, 3587, 3002, 
3716, 3718, 3719, 3722, 3914, 4016, 4017, 4018, 
1010. 4022. 4036: convection, forced 216, 217 
28H. 304, 306, 307, 308, 309, 311, 312, 316, 317, 
5H4. O10, 615, 616, 617, 623, 936, 1191, 1193, 
273, 127 1275, 1276, 1277, 1278, 1279, 1280, 
1281, 1286, 1287, 152 1552, 1632, 1633, 16 3H, 
1639, 1647, 1858, 1879, 1947, 1953, 1954, 194 


2292, 2293, 2296, 2297, 24561, 2609, 2610, 26 " 
2614, 2628, 2916, 3001, 3002, 3011, 3349, 3351 

a 3364, 3652, 3682, 3683, 3722, 3725, 3962, 
1020, 4023, 4024, 4025, 4026, 4027, 4028, 4030, 
1033, 4035; convection, free, 305, 311, 312, 316, 
345, 358, 1147, 1277, 1282, 1286, 1678, 1956, 
9027. 2294, 2609, 2998, 2999, 3068, 3356, 3724, 
3726, 4018, 4029, 4032, 4033, 1084: radiation, 
286, 346, 630, 937, 938, 943, 944, 1288, 1289, 1290, 
1325, 1650, 1959, 1960, 1985, 1986, 1987, 2025 
2299, 2300, 2301, 2349, 2616, 2617, 2619, 2620, 


3007, 3011, 3023, 3727, 3768, 3776; see also 
Radiation: solar boiling, 1262, 1284, 2622 
3361, 3362, 4023; see also Subbles, vapor; 


condensation, 310, 585, 619, 939, 975, 978, 
1276, 1283, 2039, 2624, 2625, 2981, 3009, 3365, 
3368, 3730, 4003, 4037 

HEAT exchangers, 311, 312, 315, 628, 629, SOQ, 
935, 942, 946, 1283, 1297, 1208, 1299, 1300 
1645, 1649, 1964, 2297, 2301, 2304, 2613, 2617, 
2627, 2646, 2813, 3365, 3306, ee 3534, 3718, 
3734 - see also Air preheate Boilers; Cross- 
flow; Superheaters; 3714. 

HEAT INSULATION, 626, 930, 1326, 1631, 4073. 

HEAT TREATMENT, 126, 507, 2171, 3505, 3580, 
3716. 


distance, 1848. 


125, 1375, 1391, 1751, 


2298, 2523, 2606, 


2625, 2641, 
3, 
67, 3368, 3388, 3440, 
10 


21, 1031 (see also 
art., pp. 233-234); see also Aero- 
Boilers; 
heat-transfer -spects in; Diffu- 
Freezing; 
Thermal 
Vaporiza- 


10, 600, 601, 618, 
1235, 1292, 1336, 1644, 1648, 1961, 2301, 2621, 
2628, 2O8S8, 3340, 3350, 3368, 3731, 3732, 


3734, 3771, 4093; see also Adiabatic sur- 
face temperature; measurements, 316, 623, 626, 
933, 037 1633, 1634, 1949, 2292, 3713, 3720. 
3722, 4016, 4088 


boundary laye 12855 
$53, 3355; 


see also Transpiration cooling; si compres- 


meteorology, 976, 
1327, 1328, 1678, 2040, 3771, 4088, 4093, 4094. 


INPLAMMABILITY, 


INTEGRAL EQUATIONS, see Equations 
INTEGRALS, 1005, 1371, 3456. 

INTEGRAL transforms, see Transforms. 
INTEGRATION, 


1954 


HEATING, electrolytic, 1840. 

HELIcopTER: 241, 246, 251, 566, 913, 1188, 1581, 
1582, 1907, 1908, 1909, 2221, 2249, 2933, 2956, 
3202, 3302, 3306, 3661, 3959, 3988; rotor, 
2929, 2934, 3490. 

He 1859, 3652. 


HIGH-TEMPERATUTE: alloys, 2155; behavior of 
materials, 101, 419, 510, 800, 1791, 2154, 217 
2179, 2495: see also Metallurgical aspects of 
high temperature. 


H1GH-TEMPERATURE MATERIALS, see Metallurgical 
aspects of high temperature. 

HigHway and runway constructions, 79, 1467, 
1782, 2006, 2011, 2339, 3062, 3198, 3199, 4077. 

HopoGRAPH METHODS, 184, 857, 1173, 2379, 
3206. 

Humipiry, 296, 346, 2629. 

HluRRICANES, 2350, 4083. 

HyprAvuLic: control, 715, 3117, 3122. 

IlypRAULICS: 89, 164 165, 167, 168, 169, 

3, 174, 837, 838, 115 1527, 


17 

23 1532 
1852, 1853, 2081, 2906. 2280, 2386, 2513 
y 3 


2704, 2763, 2898, 2899, 2975, 3143, 
3250, 3252, 32: 3255, 3256, 3258, 3260, 
3419, 3444, 3604, 3606, 3608, 3609, 3610, 
378, 3701, 3781, 3794, 
S918, 3925, 3929, 39: $1, 32, 3934, 3935, 
see also ackwate r curve es: Canals and rivers, 
Capillarity; Cavitation; Channels; Model 


of rivers, harbors, ete.; Orifices; Jets; Nozzles; 
Pipe resistance ; Sprays, drop size, etc.; Streams, 
natural, flood flow; Surge tanks; Transport of 
dust, silt; Valves and gates; Viscosity: of 
fluids Water h ammer; Weirs, spillways. 

IypDROCARBONS, 604, 926, 927, 1244, 1265, 1970, 
2584, 2631, 2640, 2977, 3377, 3379, 3380, 3387, 
3745, 4023, 4049, 4051. 

see Airfoils, hydrofoils. 

HyDROPLANE, see Seaplanes and flying boats 

HyproGeEN, 1263, 3020. 


Hysreresis, see Internal friction, hysteresis 


, 1291, 1292, 2038, 2345, 
3354, 3359, 3365, 3424, 


3, 2319, 2641, 2647, 2606, 4049; 


927. 


IGNITION, 297, 
of drop le ts. 3d 


spontaneous, 

Impact, 13, 2095, 2686, 2743, 2760, 3140, 3141, 
3921; see also Stress propagation; Water 
hammer airplane landing, 989, see also Dy- 
namic loads in airplane loading; on beams, 
1026, 1395, 1721, 2096, 2395, 2753, 2759, 3822; 
measurement of, 1114, 1119; tests of mate- 
rials: 1437, 1440, 1811, 1812; significance of, 
1817, 2858, 3582 

IMPEDANCE method, 21, 951, 1305, 1308 

IMPELLERS, 2952, 3678. 


IMPINGEMENT Of water droplets, 895, 1221, 2560; 
see also leing. 


INCOMPRESSIBLE FLOW, 163, 


174, 176, 177, 
228, 536, 541, 542, 825, 1 l 


l 25 1281, 
2208, 2210, 


1532 

2224 2527, 2 38, 2540, 2544, 
2590, 2900, 2901. 201 4, 2916, 

IQ? 4 2950, 2965, 3256, 3265, 3206, 32 
$315, 3357, 36038, 3 03. 3017, 36603, 
3678, 7 3926, 3975, 4030; see also 


hixfoil. illating; Cascades of airfoils; Cavi- 
tation; Channels; Drag and lift; Jets; Nozzles; 
Orifices; Pipe flow; Potential flow; Secondary 
flow: Seepage, filtration; Source sink 
methods; Stability; Turbulence; Unsteady 
flow Viscosity; Viseous flow: laminar; Vor- 
tical flow Wake cheory; Wave motion; 
Wings: three-dimensional, 176, 536, 1888 (see 
! Julv feat. art., pp. 281-285): two-dimen- 
sional, O90, 1849, 1857, IS61, ISS8, 1918, 2036, 
2550 


INDUCED eloeity, 20238, 


INERTIA of airplanes, 34604. 


Flammability 


INFLUENCI lines in structures, rods, beams, ete 


2420. 


INerrRaAsoNtICS, see Ultra- and infrasonics. 
INSTRUMENT ENGINEERING, 10, 3459, 3729, 3738 
INSTRUMENT FLYING, 3306 


INSULATING tnaterial properties, see Heat  in- 


sulation 


INTAKES, supersonic, 2544. 


integral. 


graphical, numerical, ete., 994, 


1704, 1843, 3791. 


FLUTTER, 252, 253, 884, 1222 
2566, 2936, 2938, 2939, 348! INTEF 
wing, 573, 1086, 1226, 1398 ea 
9935, 3311, 3312, 3674, 36 I 
Vibration of: airplanes. 
‘ INTE! 
TRON 
24 
[RRO 
2 FORGING, 817, 1507, 1836, 1837, 1838, 2510, 2512 33° 
atso processes. 
ITER 
| 
| 
07 
9 
, 2520, JET- 
lers 
) 
0 
Jou 
Jo. 
J 
iN 
| K 
Icing, 235, 249, 895. 1221 
2554, 2993, 2997. 3352, 
3733, 3736, 37371 
K: 
358, 
178, 
15290 L 
| 
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INTERFERENCE and coupling, aerodynamic, see 


Aerodynamic interference. 
INTERNAL FRICTION: hysteresis, 29, 493, 507. 
INTERPOLATION, 386, 2064, 3799. 
Tron, 125, 505, 507, 802, 804, 1035 
2489, 3892; l 


1119, 2182, 

see also Cast iron. 

[RROTATIONAL flow, see¢ Potential flow. 

181, 289, 917 
920, 1258, 1622, 2283, 9595, 2596, 2972, 
3334 

ITERATION, 7, 252, 639, 738, 
92908, 2376, 3095, 3455, 3814. 


J 


918, 919, 
3083, 


996, 1347, 1770 


lev ENGINES, 220, 267, 298, 303, 
978, 1234, 1236, 1595, 1596, 1652, : 
9950, 2261, 9943, 2582, 1036: see also 


Afterburner. 


JeT-PROPELLED aircraft, 897, 1085, 1227, 1 
1902, 3199, 3332. 


lets: compressible flow, 279, 420, 978, 2259, 2908, 
2961, 3633; incompressible flow, 176, 326, 
841, 1172, 1236, 1528 1618, 1647, 2515, 2516, 
9522, 2524, 3014, 3396, 3618, 3941: see also 


“es: Nozzles. 

165, 1448, 1451, 2786; fatigue strength 
Fatigue strength of joints; gusseted, 

QQ] nailed, in wood, se¢ Timber connections: 
eted, bolted, 2855, 3233, 3532; strength and 
of, 1073. 


JOINTS, 


ot e 


9428- see also 
Crack 
strength; 


Welds. 


JOINING methods, 

Brazed and soldered; 
Elasticity; Fatigue 
Stress distribution; 


K 


3460: see also I scriptive 


AND 
Adhesives; 
ropagation; 
‘iping joints 


KINEMATIC geometry 
geometry; Linkages. 

Kinematics, 12, 18, 58, 
1710, 1712, 2072, 2075, 2. 
3111. 3460, 3462, 3463 346. 
9203: see also Gears, Li 


1378, 1379, 
2744, 3107, 
3508, 3800, 


H96, 1010, 


2383 


S406) 


Kinetic theory, 292, 1623, 2508, 2531, 
3340. 3368, 3712, 1014, 4034. 
Kinetics, see Mechanics, general. 


2645, 3398, 3751, 4061, 1OHL 


L 


I lame 


KNOCK, 


AMINAR FLAME, laminar. 


L 
L 


AMINAR FLOW, 305, 306, 309; see also Viscous 
flow: laminar. 
LAMINAR MIXING, 1610. 
LAMINATES, 818, 1427, 1483 1813, 1966, 2428, 


29876, 3531. 
LAMINATES, giass-fabrie-base, 143, 144, 145, 
LANDING AND TAKE-OFF, of airplanes 
1218, 1404, 1612, 2098, 2555, 2836; see 
Dynamic loads in airplane landing. 
LANDING-GEAR structures, 989. 


ANDSLIDES, 639. 


EAD, 1097, 1124, 1799, 3212. 


I 

I 

Lappina, see Grinding. 

I 

Lier and drag, see Drag and lift. 


LIGHTHOUSES, 3253. 
Limit ANALYSIS, see Limit design. 


Limit pesian: 96, 104, 109, 2004, 9R48, 3192, 


3855; in plate and shell theory, 768, 2470 
in structures, 778, 1446, 1474, 2469, 3865 
see also Jan. feat. art., pp. 1-2: Siok: cant 


$23): of beams, 1796, 1797, 2733 
LINEAR programming, 3798. 
LInKAGhs, 393, 697, 983, 1010, 1379, 1600, 1710, 


2070, 2071, 2074, 2076, 2382, 3111, 3463. 


art., 421 


Liquip level indicator, 2591. 
Liatip METALS, 311, 312, 935, 1231, 
1943, 2292, 2988, 3218, 3236. 
separation of, 2984; supercooled, 
20605; theory of, 293, 318, O61 1176, 
1623, 1655. 2199, 2336, 2604, 2605, 2983, 
see also Compressibility of liquids. 


1278, 1280, 


Liquips: 
16438, 
1177, 
3342; 

Litnium, 2287. 

1563, 2920 

effects, 


246, 880, 881, 
Airfoils, Aeroelastic 


LOAD DISTRIBUTION, 
3662: see also 
wings, etc. 

LoADING, 3501. 

Loaps, manuevering, airplane, 947, 1567. 

LOCOMOTIVES, 1965,73510. 


behavior of ) 
rosion and deposits, 3025; 
physies of, 


Low TEMPERATURE 
808, 932, 3211; cor 
materi il techniq 1e, 
808, 917, 1204, 1440. 

LUBRICATION, 1, 365, 523, 749, 980, 
1347, 1350, 1490, 2560, 1562, 2717, 
3077, 3079, 37 also Bearings; 


984, 1344, 
2718, 3074, 
Wear; 


76: 8 
boundary, 669, 3435, 4093, film, 364, 2361, 
4096, 4098; foaming, 2304 measurement, 3438; 


oil whip, 1684; with solid lubricants, 135 


1097, 4098; see also Molybdenum disulfide. 
LUBRICANTS, 2363, 272 , 2720. 


LUBRICATING OILS, properties of, 2ize. 
} 


M 


1140; of 


MAcHINABILITY, 155, materials, 1830 


3593. 
MACHINE DESIGN, 681, 
2381, 2953, 3579, 3591. 


1378, 1379, 1513, 2070, 


Cables; Rods; 


MACHINE ELEMENTS, 8e¢ Beams, 
Shafts; Springs; ete. 
NIACHINING OF: metals 
see Cutting; Grinding; 
ability; Milling; Turning; 
active materials, 3912. 
3916 


materials, 
Machin- 


radio- 


and other 
Drilling; 
Tools; 


MACHINING STRESSES, 


and magnesium alloys, 129, 2493, 


3581. 


MAGNESIUM 
2494, 2510, 
MAGNETI 


cooling, 2285. 


Loads, 


MANEUVERING loads, 8e¢ maneuvering, 
airplane. 


ANOMETERS, 4007. 


MARINE ENGINEERING, 265, 369, 1441, 1687, ; 
29728, 2811, 3080, 3082, 3442, 3443, - 
also Directional control of 

Resistance of Seaplanes 
propulsion; St bility 


S773: see 
Propellers; 
and flying boats; 
of ships. 
MARINE PROPELLERS, 
MASS TRANSFER, 181, 941, 975, 
1296, 1528, 1646, 1966, 1967, 
3008, 3: 8360, 33604, 33608 


ships 
ships; 


Ship 


see Propellers, marine. 
1202, 1293, 1295, 
9303, 2623, 2972, 


3369, 3370, 372 


3731 739 3734, 3735, 4024, 1028, 4032; see 
also Heat convection, forced. 

MATERIAL TEST techniques 133, 137, 468, 750, 
798, 1114, 1405, 1667, 1806, 1809, 1995, 2166, 


9168, 2170, 2184, 2185, 2186, 2856, 2SH4, 
3223, 3224, 3536, 3896, 4008; see also Acoustic; 
Bending, shear and other static tests; Com- 
pression; Corrosion, Creep; Fatigue test, 
rotating beam; Hardness; High-temperature; 
Impact; Low-temperature; Nondestructive 
testing: Multiaxial stress; Optical flow testing; 
Soil; Ultra- and infrasonics; Wear. 


Mareria.s, brittle: properties of, 3556. 

MATHEMATICAL METHODS, 672, 674, 675, 691, 
9057, 2101, 3086, 2087, 3781, 3783, 3792; 
see also Analogies: Approximations, successive, 
Boundary-value problems; Computing ma- 
chines: Conformal mapping; Dimensional anal- 
ysis: Eigenvalue problems; Equations; 
Error theory; Fourier Harmonie anal- 

Integration; engineering ; 


series, 


Instrument 


Interpolation; Matrix vector and tensor meth- 
ods; Measurement inethods; Nomograms, 


methods, 
Relaxa- 
Stability 
Tables; 


Numerical analysis; Operational 

Perturbation methods; Phase, plane; 
tion methods, Special functions, 

theory: Stutistical data analysis; 
Variational principles. 


vector, and tensor 


MATRIX, methods, 18, 49, 
‘ 


186, 373, 1001, 1041, 1697, 2059, 2370, 2371, 
9439, 2442, 2798, 2829, 3070, 3095, 3451, 3455, 
2507. 378:, 3825, 4017. 


ML EASUREMENT METHODS, 159, 2068, 2302, 
see also under appropriate modifier. 


flow, foree, 


acceleration, area, 
under 


MEASUREMENT OF: 
\ olume, gee 


pressure, torque, 
appropriate modifier. 


viscosity, 


PROPERTIES of specific materials, 
Aluminum and aluminum alloys; 
Brittleness, ductility; Cast 
i Cold-work; Compres- 
Copper and 
Crystals; 
rs 


MECHANICAL 
see Aging; 
Bending, shear; 
iron: Ceramic materials, 
sion: Conerete and masonry, 
copper alloys: Corrosion; Creep: 
Elastic constants; Failure; Fatigue, 
and Fabrics; Friction; Glass: Hardness; Heat 
treatment; High-temperature, Impact; Multi- 
axial stress; Magnesium and magnesium al- 


loys: Materials, miscellaneous: Notch sensli- 
tivity; Plastics; Rubber; Sandwich materials; 


Steel: Temperature effects; Tension; Torsion, 


Welds: Wood, timber and plywood. 
Mecuanics, 12, 14, 15, 16, 17, 395, 396, 673, 676, 
695, 1217, 1331, 1381, 1382, 1383, 1709, 2.38 


M RCHANICS ntinued 
9742 2743, 2746, 3107, 3300, 3461 vat) S801 
3802: see also Dynami il systems ben y 
methods Newtonian attraction clest 
180, 1017, 3465. 

MECHANISMS, 2365, 2380, 2437, 3806. 

MeLTING: under high pressure, 1943, 204 

MEMBRANES, membrane theory 59, 717, 754 
1062, 1749, 1750, 2128, 2446, 3165 381 
3848, see » Plates and shells; pore 
2084. 

Mercury, 2612. 

METALLURGICAL temy iture, 
800, 807, 922, 1PbH4, 1206 1488, 
1627, 1820, 1089 9175, 2258, 2490 
9627, 2845, 2846, » 3583, 3892 et 
also Jan. feat. art., pp. 1-2 

METALS, 131, 493, 786, 2988, 3569 3579, 3595. 

METALS: creep properties of, 787, 2104 physical 
properties, 511. 512, 794, 802, 808, 1Oa8, L1Ol 
1109, 1126, 1405 1481, 1689, L803 1804, 1S0S 
9157. 2173, 2182, 2287, 2486 2490, 2600, 2844 
9866, 2868, 2987, 3213, 219, 32238, 
specific heat of, 509; theory 35608. 

Mereoro.oey, hydrology, 345, 476, 2089 2344 
PROS, 3069, 3070, 3071, 3426, 3604, 3716 
3736: see also Atmosphere Cloud physics 


sion: Gust loads on airpl 
Meteorological Pre 
etrv: Snow; Strato 
Weather forecasting 


METEOROLOGICAL dynamies 210, 349, 350, 


352. 354, 356, 4538, 655, 056. 657. 658, 671, 89, 


Cyclones 
Hurricanes; Icing; 
cipitation; Psychron 


sphere; Vortex motion; 


977. 979, 1328, 1329, 1330, 1332 1333, 1334, 
1335, 1680, 1681, 2026, 9027, 2028, 2030 31 
9033, 2038, 2346, 2349, 2451, 2708, 2710, 
2713, 2714, 15, 3420, 3421 3424, 3425 
3427, 3428, 3770, 3771 3774, AOLDS, 
transfer, see Heat transfer in: meteor! 
hydraulics, 964 instruments, 1326 
mensasurements 978, 329, 359 360, 362 
9968, 2260, 3072, 3420, 3421, 4087, 
rbulence, 356, 656, 976, 1327, 2028, 2233 
9712. 2713, 3422, 3768 3769, 377 1085 
1000, 
METHANE, 2639, 2640, 2658, 2674. 
MILLING, 31, 161, 520, 820 824, 1511, 1839, 2195 
PRR, see also Cutting Formin 


processt 


MussiLeEs, 300, 891, 1575, 1597, 2279, « 


MopEL STUDIES, 2957; see also 
model flow test in. 


naces 

MopeEL: studies of structures, see St! 
models: of rivers, harbors, ete 363, 833 
1158, 1254, 1255, 1517, 1524 1851, 2205 
3951. 3252, 3253, 

MoLpina, see Casting. 

MoLyBDENUM, 132, 510, 2182 9495, 3535. 


139. 


disulfide, < 


properties or on iterials 


MoLyYBDENUM 


STRESS: 


MULTIAXIAI 


under, see Plastic flow under multiaxial stresses 
NAVIGATION, 2741, 2942. 
Neon, 3371. 
NEWTONIAN attraction, 702, 3112 
NirroGeEN, 310. 
Norse: 3103, 4069, 4071, 4073; see al » Acous 


3401, 3404 


3899, 3400, 


of airplanes, ) 
3405, 3408. 


of machinery 


ties: 

3700: 
NomoGrams, 2067 
NONDESTRUCTIVE testing of on 

29861, 3887; see also Acoustics tests 
NoNEQUILIBRIUM thermodynamics, see Thert 
dynamics nonequilibrium 


Non-NEWTONIAN fluids 108, 1103, 2841 
Norenu effect, 1044, 1787, 1812 9423, 2849 
2160, 3222, 3234; sensitivity 139, 5O1, 8405, 


1477. 
Nozzies, 608, R30, S43, 
Turbine nozzles; 
1190, 1640 
Nuc LEAR power plant, 311, 
NUCLEAR RADIATION: effect on materials, 120 


NUMERICAL ANALYSIS, 379, 1000 
1005, 1343, 1357, 1704, 1719, 1750, 


9642, 3320 


11. flow 


1549, 2275, 


compressi 


see ALSO 


195, 547, 553, 9955, 36036 


3999, 


380, 386, 426, 


2081, 2065, 2380, 2399, 9423, 2739, 3086, 304 
3095, 3789, 3847, 3866, 2959, 4022; see alse 
Curve-fitting techniques; Iteration; Inter 


polation; Relaxation methods. 


NUMERICAL WEATHER forecasting, see Weathe 


forecasting. 


1843, 20600, 


| 
, 
| 
f t 
729 
lo 
yes. 
Analogies 
1 
2906 
146 
897, 
al 80 


O 


currents, 659, 1339, 1931, 2041, 2043, 

3073, 3431, 3928; level, 974: tides, 

, 2353, 2354, 3431; waves, 1339, 3145, 3698. 

OCEANOGRAPHY, 340; see also Ocean: currents, 
le vel, tides, waves. 

Oi: heavy fuel, 369, 801, 1988, 1990, 2723, 
4013; lubricating, 365, 3077. 

OPERATIONAL methods, 1359, 1368, 3093, 3459, 
3485 (see also Nov. feat. art., pp. 469-470); 
see also Transforms. 


OPERATIONS research (see March feat. art., pp. 
89-93); see also Dynamic programming; 
Game theory; programming. 

OPpTicaL FLOW testing, 274, 275, 284, 591, 592, 593, 
595, 912, 914, 390, 12 055. 1614, 1618, 1934, 
2209, 2219, 2255, 2585, 2665, 2673, 2675, 2958, 
2959, 3322, 3323, 3438, 3622, 3692 3694, 3756, 

OrTicAL TECHNIQUES: for acoustical measure- 
ment, see Acoustic measurements, optical 
methods; for combustion, see Combustion: 
optical methods; for temperature measure- 
ment, see Temperature measurement optical 
methods. 

Ortrices, 1304, 2201, 4001. 

OSCILLATING airfoil, see Airfoil, oscillating. 


OxyYGEN, 310, 1626. 


P 


PANELs, 2139, 2145; flat or curved, 443, 819, 
1757, 2148, 3183, 3482, 3584; stiffened, see 
Plates, stiffened. 

PARACHUTES, 872, 1584. 

PARALLELEPIPED: elastic, 3149. 

ParTIAL differential equations, see Equations: 
differential partial 

PAVEMENTS, see Highway and runway con- 
structions, 

PEENING, 1441. 

PENpULUMs, 23, 390, 407, 2077, 3108. 

Penstock, 3257. 

PERFORMANCE: airplane, 221, 770, 874, 875, 894, 
1220, 572, 1907, 2248, 3304, 3305, 3325 
3989; helicopter, 913, 3307. 

PERMEABILITY: of soils, see Soil properties, 
physical; of structures, 1295. 

PERTURBATION methods, 282, 2368; of compres- 
sible flow, 268, 3948, 3951, 3952 

PETROLEUM deposits, see Reservoir engineering. 

PHASE changes, 1262 

PHASE PLANE, in solution of differential equa- 
tions, 1384, 2079, 2738, 3114. 

PHOTOELABTICITY tf) 437, 138, 736, 1353, 1479 
1480, 1744, 1745, 2107, 2109, 2170, 2780, 2781, 
2PTS2. 3500, 3501, 3833, 3834, 3835, 3836; see 
also Photoplasticity; Plasticity, experimental 
techniques in; Stress, frozen. 

PHOTOELASTIC MATERIALS, 1824; three-dimen- 
sional, 315), 3832; two-dimensional, 3155, 

PHOTOGRAPHY, high-speed, 2674, 2815, 3695. 

Prysics experimental, 1374; mathematical, 
13, 672, 2057. 

PHYSICAL SYSTEMS, connection of, 675. 

Pines, 649, 650, 651, 969, 1029, 1452, 1669, 1670, 
1732, 1779, 1780, 2013, 2015, 2016, 2152, 2340, 
2341, 2342, 2447, 3051, 3052, 3054, 3833 

Piree: flexibility, 2122. 

PIPE FLOW 208, 260, 562, 835, 
1164, 1274, 1278, 1293, 1518, 1535, 1875, 2200, 
2202, 2227, 2296, 2609, 2610, aoe 2900, 2901, 
3000, 3259, 3269, 3285, 3603, 3725, 3920, 3969, 
of solids and suspensions, see Concrete flow in 
pipes; Pulp movement, theory of; resistance, 
3007. 

Pipes, 1518, 1519, 1525, 3167. 

PIPES AND TUBES: composite, 3523, 3524; under 
internal and external pressure, 743, 797, 1038, 
1050, 1060, 1412, 1438, 1848, 3167, 3533, 3546. 


PipinG, 2867; joints, 3856; systems, 2123 


154, 1156, 1168, 


Pistons, 2953, 3273. 

Piastic flow: 1787, 1792, 2160, 2447, 2493, 2496, 
2852, 3160, 3203, 3210, 3882; under multi- 
axial stress, 2163, 2496, 3176, 3561. 

PLASTIC LOADING, see Yielding. 

Piasticiry, 105, 106, 455, 492, 495, 496, 497, 
740, 743, 786, 1033, 1092, 1093, 1094, 1097, 
1470, 1471, 1764, 1777, 1788, 1795, 1796, 1797, 
2120, 2158, 2338, 2472, 2478, 2733, 2844, 3094, 
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PLASTICITY continued) | 
3562, 3569, 3570, 3825, : 3839, 3850, 3875, 3878, 
3880, 3915 (see also nn feat. art., pp. 1-2); 
experimental, 142, 2157. 

PLASTICITY THEORY, 13, 95, 96, 107, 767, 780, 
oo 7 788, 2131, 2146, 2161, 2476, 2858, 

3204, 3206, 3209, 3560, 3877: see also Creep; 
C ry stalline structures; Dislocation theory; 
Ductility, Elasto-plastic low; Energy method; 
Multiaxial stresses and strains; Plastic flow, 
under multiaxial stress; Relaxation; Residual 
stresses; Temperature effect; Viscoelastic flow; 
Viscoplastic flow; Waves, plastic; Yielding. 

PLastics, 518, 620, 811, 814, 815, 959, 1035, 
1500, 1815, 1827, 1828, 2501, 2509, 2720, 3443, 
3563, 3903. 

PLATES, 35, 64, 66, 143, 144, 145, 439, 448, 460, 
502, 751, 767, 1040, 1056, 1061, 1301, 1413, 1416, 
1423, 1428, 1735, 1738, 1747, 1754, 1755, 1758, 
2104, 2128, 2131, 2133, 2146, 2366, 2396, 2397, 
2433, 2434, 2435, 2436, 2437, 2446, 2450, 2764, 
2791, 2792, 2793, 2796, 2797, 2798, 2800, 2804, 
2809, 2849, 3166, 2168, 3183, : 3483, 3485, 
$512, 3513, 3516, 3517, 3518, , 0929, 3531, 
3538, 3540, 3542, 3591, 3830, 3841. 3845, 3846, 
3851, 3853, 3886: anisotropic , 1425, 1 $26, 
1427; buckling of, 67, 459, 460, 461, 760, 761, 
1079, 1356, 1435, 1436, 2148, 2446, 2450, 3181, 
3184, 3195, 3515, 3519, 3529, 3530, 3850, 3851, 
3853; circular, 2, 1753: of varying thick- 
ness, 451, 452 orthogonal anisotropic, 
(orthotropic), 61, 1426, 3164, 3514, 3538, 


PLATEs. skew, 2131. 
PLATES, stiffened, see Vibration of plates. 


PLATE AND SHELL THEORY, 729, 754, 1694, 2129, 


2132, 2795, 2801; see also Anisotropic me- 
diums; Bending, Disks; Elastic foundations: 
Energy methods; Membranes; Panels: Re- 


laxation methods; Sandwich materials; Yield- 
ing. 


PLATES AND SHELLS: gp the elastic limit, 
753; thin, 453, 454, 752, 1063, 1064, 1065, 1066, 
1072, 2130, 3515; see also Membranes, mem- 
brane theory. 


PLATING, 3585: see also ( ‘oating. 


PoLyMERsS, 116, 494, 516, 1501, 1794, 2475, 3237, 
3503; see also Plastics. 


POLYNOMIAL, 1367; fitting, 4. 
valve, 3317. 

PORE PRESSURE, see Seepage. 
Porosity, 3927. 


Porous MEpIA, flow through, see Flow of fluids 
through porous media. 


POTENTIAL FLOW, 179, 253, 258, 539, 2247, 2525, 
3315, 3618, 3677, 3937, 3948: tad le, 
549, 899, 2241, 3281, 3647; incompressible, 
176, 549, 829, 840, 1162, 1856, 1861 
2550, 3268, 3621, 3942, 


POTENTIAL THEORY, 3091, 


2024, 


POWER PLANTS, 1705; marine, 2944, 2945; nu- 
clear, see Nuclear power plants; stationary, 
922, 2284, 2944, 2947: steam, 2275, 3230, 
3319. 

POWER spectra, 3103. 

PRECIPITATION, 362, 2344; gages, 278. 

PRESSES, 817, 1836, 1837, 2889. 


PRESSURE DISTRIBUTION: compressible flow, 
250, 2241; on wings, 880, 881, 892, 893, 1213; 
see also Wings, 

PRESSURE: measurements, 266, 267, 270, 323, 
590, 909, 1247, 1602, 1924, 1925, 2256, 2267, 
2268, 2269, 2691, 3072, 3324, 3329, 3330, 3498, 
3712, 3971; recovery, 259; tests, 1667. 

PRESSURE VESSELS, 472, 1050, 1264, 1266, 1722, 
2411, 2412, 2788, 3172, 3520, 3831, 3805; 
see also Flanges; Pipes and tubes under in- 
ternal and external pressure. 


PRESTRESSED | concrete, 71, 78, 135, 136, 473, 
2, via, 1454, 1 156, 1458, 1459, 

2452, 2453, 24: 54, 2773, 2820, 2821, 

4, 2826, 2850. 2851, 2865, 2873, 3197, 
q a 3552, 3553, 3554, 3555, 3576, 3871; 
members, 473, 741, 767, 1455, 1774, 2427, 3550, 
3551, 3558; steel, 2855, 2859, 3542, 3553. 

PROBABILITY, 11, 389, 429, 3467; see also Statistical 
theory. 

Process control, 2079. 

PROJECTILES, 572, 891, 3047; see also Aerody- 
namic coefficients of projectiles; Trajectories. 


PROJECTILE and fuselage theory, 1578. 

PROPAGATION of cracks, see Crack propagation. 

PROPANE flame, see Flame: propane. 

PROPELLANTS, 300, 331, 2265, 2647, 3689. 

PROPELLERS, 1239, 1240, os 1992, 2255, 2535, 
3684, 3994; airplane, , 894, 899, 1188, 3883; 
marine, 368, 2774, 3777; ype 574. 


PsYCHROMETRY, 4039. 
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PULP MOVEMENT, theory of, 394. 

Pumps, 260, 261, 262, 574, 835, 904, 1228, 1229, 
1230, 1522, 2204, 2251, 2252, 2952, 3262, 3314 
3680, 3995, 3997; for liquid metal, 1231. 


Q R 


QUENCHING, 2048, 4040. 


RapiATION: heat, see Heat, radiation: of light, 
1324, 1957; pressure, 2619, 3032; solar, 3005: 
thermal, see Heat radiation. 

RADIOACTIVE ISOTOPES: for flow-rate measure- 
ment, 2962 

RADIOACTIVE MATERIAL: machining of, see 
Machining of: radioactive materials. 

RADIOACTIVE TRACER methods, 836, 3692. 

Raixs, 791, 3154. 

RaInpRops, 975, 2345, 3428: see also Drops and 
composite liquids. 

RAINFALL, see Precipitation. 

RaMJETS, 220, 298, 1239, 2574, 2575, 3392, 3745, 
3749; see also Jet engines. 

RAREFIED GASES, 182, 183, 1194, 1870, 2583 
2979; resistance in, 2930. 

RAYLEIGH's principle, 1356. 


REAcTION kinetics, see Combustion: reaction 
kineties. 

Reciprocity theory, 3495. 

REDUNDANT STRUCTURES, see Structures: stati- 
cally indeterminate, 

REFLECTION, see Interface phenomena. 

REFRACTION, see Interface phenomena. 

REFRACTORIES, 1128, 1990, 1991, 2188, 3234). 

REFRIGERATION, 317, 597, 598, 2275: see also 
Freon, 

REGENERATORS, see Air preheaters; Heat ex- 
changers. 

REINFORCED CONCRETE, 73, 74, 75, 76, 77, 81, 82 

88, 139, 170, 471, 475, 476, 740, 753, 758, 

1, 772, 789, 1080, 1081, 1082, 108 

1453, 1457, 1459, 1460, 1465, 1755, 
1777, 1826, 2147 9, 2417, 2820, 

92, 3196, 3200, 3547, 3: 948, 3549, 3555, 

47, 3886. 

RELATIVISTIC. thermodynamics, see Thermody- 

namics: relativistic. 


RELATIVITY, theory of, 9, 596, 705. 


RELAXATION, in plasticity and rheology, 141, 
1794, 2333, 2471, 2473, 2877, 3208, 3335, 3902 


see also ( ‘reep. 


RELAXATION METHODS: 5, 46, 543, 1343, 1402, 
1952, 2366, 3094, 3280, 3789. 

RESERVOIRS, 86, 89, 2995. 

{ESERVOIR ENGINEERING, 664, 1854, 2005, 2047, 
2803; see also Geophysics. 

RESIDUAL stress und strain, see Strain and stress: 
residual. 

RESINS, 2818. 

RESISTANCE of ships, see Ship: resistance. 

RESPONSE, of systems, 20, 565, 714, habe 1574, 
1718, 1719, 2391, 3117, 3118, 3119, 3120, 3126, 
3127, 3128, 3130, 3459, 3467, 3470, 347 i 3660, 
3810; see also Chemical plant: frequeucy-re- 
sponse analysis, 

RETARDED control, 398. 

RHEOLOGICAL measurements, 116, 440, 494, 782, 
1096, 1100, 1101, 1107, 1476, 1482, 1484, 2157, 
2479, 3879. 

RnuEouvoay, 95, 99, 105 104, 492, 495, 784, 1028, 
1091, 1095, 1116, 1145, 1147, 1793, 1795, 1798, 
2158, 2162, 2164, 2408, 2477, 2496, 2502, 2840, 
2841, 2842, 2871, 2872, 3171, 3207, 3208, 3211; 
3525, 3565, 3567, 3568, 3595, 3825, 3904, 3905, 
see also Internal frie tion, hystesis; non- 
Newtonian fluids; Plasticity; distribution 
functions, 1102. 

Rigip-Bpopy motion, 688, 699, 1021, 1331, 1562; 
see also Gyroscopics. 

RinGs and arches, see Frames and bents. 

Rivers, see Canals and rivers. 

Roap beds, see Highway and runway construc- 
tion. 

Rock, 42, 1495, 2017, 2875, 3257. 

Rocket engines, 277, 301, 1579, 1972, 1981, 2259, 
2265, 3690; see also Jet engines; Ramjets 
Rockets. 

Rockets, 220, 263, 264, 271, 298, 299, 331, 581, 
705, 706, 898, 1235, 2264, 2576, 2670, 2696, 
3387, 3421, 3465, 3688, 4047; see also Jet 
engines; Ramjets; Rocket engines; Space 
stations; Spin recovery; photon, 1237. 
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Rops, 52, 445, 1420; see also Bars; Beams. 
RouuInG, see Drawing, extruding, rolling. 
Ropes, see Cables. 

L0TAMETER, 2961, 4008. 

RovTATING CYLINDER, 396, 408. 

RoTATING DISKS, see Disks, rotating. 
RoTATIONAL flow, see Vortical flow. 


RuBBER, 99, 141, 517, 1074, 1131, 1132, 1133, 
1134, 1135, 1496, 1811, 1815, 2502, 2503, 2597, 
2598, 2877, 3238, 3902; synthetic, 2728, 2878. 


RvuppDER design, 2729. 


RupDERS, marine, see Directional control of 
ships. 

Runways, see Highway and runway construc- 
fion, 


S 


SAMPLING OF DATA, see Statistical data analysis. 

SAND, 283, 972, 2006, 2884; 
1666, 3414. 

SANDWICH CONSTRUCTIONS, 740, 756, 1759. 


water saturated, 


SANDWICH MATERIALS, 756, 1761, 1763, 2876; 
plates or shells of, 449, 1072, 2436, 


SAWING, 1841, 2363, 3244; 
ber, and plywood. 

SCALE EFFECT, wind-tunnel, see Wind-tunnel 
corrections. 

SCAVENGING, 2908, 3317, 3998. 

SCHLIEREN, see Optical flow testing. 


see also Wood, tim- 


SCREENS, flow through, 178 

Screws, 159, 3834. 

SEAPLANES and flying boats, 273, 888, 1564, 1583, 
2098, 3778 

SECONDARY FLOW, 258, 843, 1163, 1164, 1165, 
1933. 

SEDIMENTATION, 84, 85, 86, 169, 170, 171, 283, 
339, 530, 595, 652, 653, 654, 1158, 2898, 3922, 
1080, 4081. 

SEEPAGE, filtration, 955, 972, 1319, 1320, 1523, 
2018, 2705, 3048, 3056, 3066, 3067, 3417, 3605, 
3766, 3924, 3925, 3926, prog 

SEISMOLOGY, 36, 37, 38, 341, 342, 343, 13 
1338, 1401, 1674, 1675, ‘2044, 2356, 3433, 34: 


SEISMIC instruments, 2001. 


SEMICONDUCTORS, 624, 3568, 

SERIES expansion, 6, 1007, 2061; see also Har- 
monic analysis. 

SEKVOMECHANISMS, see Control mechanisms. 

SETTLEMENT of soils, see Bearing capacity and 
settlement of soils. 

Suarts, 58, 720, 744, 1025, 1044, 1052, 1630, 2125, 
2728, 2757, 3476; see ye Beams; Center of 
twist; Torsion. 


SHEAR: strength of soils, 2696; see also Bending 
shear; Center of ; Tension-field webs. 
SI/EET-STRINGER panels, 62; see also Plates, 
stiffened. 
excuse, 2, 33, 65, 456,. 457,. 1058, 13 
358, 1429, 1430, 1431, 1722, 1748, 1749, 1751, 
2103, 2106, 2128, 2133, 2138, 2151, 2438, 2439, 
2441, 2442, 2470, 2761, 2780, 2785, 2786, 2788, 
2789, 2790, 2796, 2804, 2809, 3169, 3171, 
3172. 317 3, 3520, 3521, 3837. 3847 3886, 3908, 
1001; see also Membranes, membrane theory; 
buckling of, 755, 1762, 2805, 3180; vibrations 
of, see Vibrations; flanged, 1057, 3170; see also 
Piping systems; thick, 63; thin, 1067, 1068. 
Sup, 2745, 3441; building, 2052; control, see 
Directional control of ships; fluid resistance of, 
see Ship resistance; hulls, vibration of, see 
Vibration of ship hulls; and machinery defects, 
4104; model experiments, 273, 366, 915, 1256, 
2048, 2051, 2053, 3081; motion, 1686; propul- 
sion, 368; resistance, 366, 1256, 1580, 1685, 1688, 
2049, 27 6, 3081, 4101; stability, 2049, 3444, 
1102, 1103, 4104; structures, 367, 985, 986, 
2730, 4102; tests, 2050, 3441; welded, 3779. 
Suock: see also Impact; tube, 2216, 3272, 3954; 
waves, 33, 185, 190, 192, 193, 196, 197, 199, 200, 
201, 218, 424, 528, 554, 845, 846, 851, 852, 855, 
864, 1178, 1306, 1402, 1403, 1603, 1653, 1690, 
1874, 1878, 1881, 2214, 2215 », 217, 2219, 2228, 
2306, 2308, 2309, 2310, 2529" 2530. 2531. 
2532, 2533, 2660, 2661, 2665, 2666, 2904, 2905, 
2906, 2907, 2975, 3084, 3270, 3271, 3272, tig 
3274, 3276, 3277, 3278, 3289, 3402, 3403. 362 
3632, 3636, 3954, 3955, 3956, 3957, 3958. 
SHRINK-FIT: 


stresses in, see Tubes; Pipes and 


tubes, composite; Strain and stress, thermal. 
Sitios, 1084, 1460. 


SILT, transport of, see Transport of dust, silt, 
etc. 


SPIN recovery, 2957, 34 
SPINNING of fabrics, 17 


SIMILARITY, see Dimensional analysis. 

SIMILITUDE, see Dimensional analysis. 

SKIN FRICTION: 196, 209, 217, 1279, 1633, 1634, 
1636, 3001, 3288, 3619, 3625, 3657, 3958, 3967, 
3971, 4020; see also Boundary layer; Drag. 

SLENDER-BODY THEORY, 1541, 1899, 2558, 3937; 
see also Potential flow; Viscous flow. 


SLIDEWAY, 2895. 
SLIP AND SLIP packets, see Gliding, glide packets, 


slip. 
SLOPE-DEFLECTION methods for structures, 3543. 


SLOPEs in soils, see Stability of slopes. 


SMALL DISTURBANCE THEORY, see Perturbation of 
compressible flow. 

Snow, 964, 3348, 4094, 

SOAP-BUBBLE METHOD, see Flame velocity. 

Sopium, 2600, 3236. 

Sopium D-LINE methods, 925, 2311, 2676. 

So1L: consolidation and stabilization, see Con- 
solidation and stabilization of soils;  experi- 
ments and tests, 478, 956, 961, 971, 972, 1666, 
2016, 2017, 2698, 2699, 3762; failure, 957; 
irrigation, 957. 

Soi, MECHANICS: 42, 82, 84, 85, 86, 172, 477, 
641, 668, 955, 1318, 2004, 2132, 2340, 2700, 
2701, 2703, 2839, 3053, 3055, 3056, 3060, 3412, 
3415, 3416. 392 25, 4075, 4077, 4078, 4079; see 
also Bearing ‘apacity and settlement; Con- 
solidation anid stabilization; Drainage; Earth 
dams; Earth pressure; Piles, capacity; Sand; 
Seepage, filtration; Shear strength; Soil: 
types and classifications; Soil properties: 
mechanical, physical; Stability of: slopes; 
Stress distribution; Tunnels and tunneling; 
Wells; bearing capacity and settlement, 2007; 
in mining, 1672; measurements in, 1317, 1665, 
1668, 1670, 2009; shear strength, 960, 3413, 
3764; stress distribution, 2013, 4074. 

So1L: moisture, 640, 964, 1314, 1323, 1666, 2008, 
2337, 3765, 3767; pressure, see Earth pressure; 
properties, 634, 639, 642, 643, 644, 957, 958, 
966, 967, 968, 1313, 1314, 1671, 1673, 2337, 
2705, 3059, 3062, 4076; thermodynamics, 
2003, 2996; types and classifications, 2002; 
water, 640, 829, 1320, 1321, 1340, 2011, 2996, 
4076. 

SoLaR: energy, 1325, 2301, 3005, 3006, 3714, 
3728: furnaces, 3006, 3007, 3728: heating, 
3005, 3006. 

SOLDERING, see Brazing and soldering. 


SOLID-STATE MECHANICS, see Solid-state physics. 

SOLID-STATE PHyYsics, 93, 94, 120, 1481, 1625, 
1803, 1804, 2853 (see also April feat. art., pp. 
137-138; Dec. feat. art., pp. 517-519); see 
also X-ray techniques. 

Sounb: absorption, 322, 1311, 2327, 2332, 2685, 
2688, 3037, 3758; attenuation, 1661, 1662, 
2328, 2683, 4072; fields, 3028; generation, 
950, 1660, 3406; in fluids, 293, 3613; in water, 
660, 1310, 3040; measurements and instru- 
ments, 322, 662, 1996, 2330, 4066;  propaga- 
tion, 329, 948, 1032, 1302, 1531, 1656, 1658, 
1659, 1661, 1663, 1992, 1997, 1998, 1999, 3035, 
3036, 3038, 3407, 4064; radiation, 2761, 3032, 
3041; reflection, 2687, 3410; scattering, 330, 
2684; theory of, 633; transmission, 3033; 
velocity, 318, 1302, 1307, 1994, 2330, 2336, 
2691, 3031, 3035, 3036, 3042, 3757, 3821; waves, 
see atte. Sound propagation; Sound 
in fluids. See also Acoustics; Interface phe- 
nomena. 


SOURCE AND-SINK METHODS: incompressible flow, 


SPACE STATIONS, 706, 2746. 
SPECIFIC HEAT, 1261, 1626, 2600, 3343; measure- 


ment of, 2600, 2501, 3720. 


SPEED CONTROL, 3121. 
SPHERE: hollow, 3828. 
SpILLWAys, see Weirs. 


Spray nozzle, 3375. 


SPRAYS, drop size, etc., see Atomization. 
SpriNGs, 446, 1053, 1397, 2124, 2809, 3505, 3506. 


STABILITY, airplane, see Airplane stability. 


STABILITY: elastic, see Buckling; see Combus- 


tion: stability. 

STABILITY of: bents, 2807; compressible flow, 
2954, 3631; incompressible flow, 1861, 1917, 
2954, 3269, 3944; see also Turbulence genera- 
tion; ships, see Ship: stability; slopes, 967 
970, 972, 2700; surge tank, 2203. 

THEORY: 400, 721, 783, 2918; of 
buckling, 2366, 2451, 3181, 3182, 3566. 

STABILIZATION: of soils, see Consolidation and 
stabilization of soils. 
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STALLING, 242, 243, 244, 578, 1207, 1222, 2949, 


3313. 

STALL warning, 242. 

STANDARD atmosphere, see Tables. 
sANDARDIZATION of limits and fits, 2817. 

STATIC TESTS: significance of, see Bending: shear, 

STATICALLY indeterminate structures, 69, 70, 
72, 74, 762, 765, 768, 1050, 1075, 1770, 2422, 
2452, 2833,°3491, 3539. 

STATISTICAL: data analysis, sampling, 139, 149, 
165, 166, 533, 655, 681, 682, 683, 685, 949 
i7. 1705, 1706, 1808, 2058, 74, 2375, 2559, 
2584, 2741, 33 96, 3459, 3571, 3573) 357 4, 3592, 
3793, 3795, 3933, 4010 (see also March feat. 
art. Pp. mechanics, 834, 916, 2283, 


25 593, 594, 2598, 3333, 3334, 3703, 3730, 3781, 
3807, 4010: ae ‘rmodynamics, 1620, 1621, 2283, 
2597 

STATISTICAL THEORY: 332, 2375, 2747, 3016, 3125, 
3467; see also Error theory; of failure, 3102, 
3217; of turbulence, see Turbulence, statistical 
theory 

STATICS, general, 2742, 3461, 3800. ‘ 

STEAM, 602, 603, 939, 1942, 1961, 2039. 


STEAM ENGINES, see Engines: steam. 

STEAM POWER PLANTS, see Power plants: steam. 

STEEL: 110; 112; 119, 121, 122, 123, 124, 152. 
473, 502, 505, 510, 797, 799, 803, 804, 823, 938, 
1098, 1120, 1iZl,. 1122, 1123, 11 40, 1148, 1342, 
1443, 1519, 1800, 1806, 1816, 2078, 2173. 2174. 
2176, 2177, 2178, 2489, 2830, 2843, 2847, 2856, 
2858, 2865, 2869, 2870, 2882, 2887, 3187, 3223, 
3230, 3231, 3542, 3571, 3593, 3861, 3887, 3907, 
3908; stainless, 793, 3218. 

STEERING: of single-track vehicles, 608 

STIFFENING, 3193. 

STILLING basins, see Surge tanks. 


STOICHIOMETRY, 2636. 

STOKERS: spreader, 943, 944, 1982. 

STRAIN: analysis, by x-ray, 2108. 

STRAIN AND STRESS: in elasticity: 
431, 434, 443, 1038, 1734, gt 
1810, 2099, 2104, 2164, 244: 5 
tact, 43, 1015, 1409, 1742, 732, ‘ 
residual, 988, 1106, 1441, 247 
3520; secondary, 3556; the i 2 
436, 1036, 1037, 1040, 1058, 413, 
1743, 2133, 2409, 2410, 2411, 2429, 
3153, 3218, 3337, 3492, 3493, 3494, 
3829, 3830, 3831, 4019. 

STRAIN GAGES, 211], 2112, 2419, 2773, 3221, 
3331, 3498, 3820, 3840; electric, 2110, 2775, 
2776, 2777, 2778, 3497, 3838. 

STRAIN HARDENING, 102, 109, 3570, 3880. 


STRATOSPHERE, 2343. 

STREAM function, 2740. 

STREAMS, natural, flood flow, 166, 526, 531, 533, 
832. 

STRESS ANALYSIS, experimental, 385, 488, 734, 
735, 798, 915, 1046, 1406, 1479, 1480, 2050, 
2107, 2108, 2138, 2170, 2362, 2419, 2420, 2471, 
2487, 2493, 2777, 2779, 2783, 2787, 2966, 2967, 
3094, 3141, thong 3155, 3157, 3190, 3297, 3498, 
3499, 3501, 3502, 3837, 3839 (see also Jan. feat. 
art., pp. 1 2); see also Photoelasticity: three- 
dimensional, two-dimensional; Strain analy- 
sis, by x-ray; Strain gages: electric; Stress- 
concentration factors. 

STRESS-CONCENTRATION factors, 7 
1410, 1477, 1740, 1810, 2100, 243: 
3174, 3502. 

StREss, frozen, 2781, 3835. 

STRESS PROPAGATION, 47, 2095. 


STRINGS, vibration of, see Vibration of: beams 
rods, strings, cables. 


led 


STROBOSCOPICS, 2271. 

SrrRucturRAL models, 1077, 1747, 1756, 3797, 
3833, 3874. 

StructTureEs, 71, 73, 75, 76, 109, 464, 467, 485, 
487, 513, 790, 1083, 1405, 1449, 2145, 2407 


2419, 2421, 2435, 2452, 2453, 2457, 2459, 2460, 
2461, 2462, 2463, 2465, 2468, 2487, 2773, 2780, 
2783, 2804, 2820, 2830, 2831, 2832, 28 37, 2838, 
2839, 2850, 2927, 3137, 3180, 3183, 3189, 3192, 
3194, 3196, 3197, 3199, 3201, 3441, 34 19 " 3519, 


3538, 3540, 3541, 3542, 3543, 3550, 3554, 3841, 
3865, 3869; see also Airplane; ye he Bridges; 
Buildings; Concrete; Cutouts; ane: nergy 
methods; Foundations; Frames; Highway 
and runway constructions; Impact; Landing 
gear; Pressure vessels; Prestressed; Re 
infored concrete; 
deflection; 
tural models; Towers; Trusses; 
Yielding; aircraft, 1085, 1086, 1087, 1088, 
1089, 1090, 1121, 1783, 


jointed, 70, 1295; minimum weight of, 3541; 
7 


testing of, see Structural models; vibrations of, 


Sandwich materials; Slepe 
Statically indeterminate; Struc- 
Vibration; 


amorphous, 


see 
$5, 
| 
ti- 
80 
X- 
8, 
i, 
Ds 
0, 
4 
7S. 
1 
Li. 
4 


8 


STRUCTURES mntinued 
ef Vibration of structures; welded 
2814: wooden, 2819, 3863. 

Struts: see Column, 

Suction, 259, 3968; see also Boundary I: 
suction. 

SUPERCHARGER, SOO, 2948. 


SUPERHEATERS, 2627. 


2459, 


ayer: 


SuRFACE: finish, 147, 159, 160, 1143, 1151, 2765, 


P8415, 2895, 3885; methods for tes 
1151, 2069, 2862, 3879. 

SURFACE roughness: in fluid flow, see Frie 
in fluid flow. 

SURFACE tension, 606, 834, 2199, 2586, 
PRRO, ZUSL, 2U88, 3612, 3623, 3730. 


SURG? fronts, 2049; tanks, 1520, 


521, 185 
2203, 2251, 3610, 3611, 3929, 3930, 3931, 393 


338, 339, 340, 1478, 1536, 
see also Transport of dust, silt, 


SUSPENSIONS 
3065, 30606; 


SyntTuetic rubber, 141. 


SyPHoON, 534. 


TABLES, 11, 249, 255, 389, 684, 685, 1260, 
1624, 1708, 2056, 2067, 2299, 2373, 2739, 
3512, 3608, 3799, 4012. 


oro. 


TABLES compressible flow, 373: 
atmosphere, 4012; steam, 1260, 3707; w 
3707. 

TACHOMETER, 1729, 1730; see also Stroboscc 


TAKE-OFF, see Landing and take-off, of airpl: 


Tanks, 472, 3441, 3547. 
TELEVISION: for light and x-ray pictures, 365 


TEMPERATURE, effect in plasticity, 3569; e 


of, in failure, 1743, 3569. 

TEMPERATURE MEASUREMENTS, 284, 286, 
288. 302, 589, 630, 924, 1268, 1283, 1288, 
1636, 1650, 1651, 1985, 2990, 2991, 
3007, 3012, 3072, 3372, 3706, 3729, 
4036, 4038, 4039; see also Flame temper 
measurement; corrections, 1058; oO} 
methods, 287, 316, 923 

TEMPERATURE RECOVERY, 3001, 3290, 3962 


ting, 


tron: 


standard 


ater, 


pies. 


ines. 


6. 
ffect 


287, 
1289, 


2996, 
3746, 
ature 


tical 


TENSION: properties of materials, see Yielding. 


TENSOR methods, see Matrix, vector, and tensor 


methods. 


THERMAL: conduetivity, 293, 623, 624, 


625, 


Q779 


626, 1269, 1948, 1949, 2287, 2601, 2615, 2772, 


2993, 2904, 3343, 3344, 3 


717, 4019; diffusivity, 


295, 1950, 1060, 2286, 3343, 3717; radiation, 


see Heat radiation; properties of mate 
317, 584, 661, 930, 932, 933, 1128, 1133, 
262, 1504, 1628, 2290, 2600, 2602, 2880, 
28TH, 2O83, 2080, 2994, 3704, 3707, 3710, 
1016, 4025; stress, see Strain and s 
thermal; shock, 1499. 

THERMOCOUPLES, 288, 924, 2599, 2629, 
3602, 3734, 4039. 


THERMODYNAMI eyeles, 579, 945, 1257, 
2966, 2284, 2568, 2571, 2572, 


267, 1588, 
2576, 
2977, 20978, 

THERMODYNAMICS: I81, 190, 220, 285, 596, 
607, 673, 844, 016, 929, 1260, 1268, 1309, 


19; measurements, 
3713, 3720, 4039. 


1625, 1946, 2263, 2275, 2280, 2283, 2304, 2: 


9265, 2571, 2503, 2594, 2595, 2596, 2598, 
2603, 2604, 2606, 2623, 2635, 2636, 2972, 
9975, 2076, 2081, 2085, 3107, 
33 $334, 3335, 3356 


38, 3341, 


333 
11, 3712, 37: 

3005, 3046, 4009, 4010, 4040; se 
Absorption; Adiabatic surface temperat 
Adsorption; Aerothermodynamics; 


rials, 
1244, 
2877, 
4011, 


tress 


3012, 


1619, 


2973 
3208, 
3702, 
als ) 


ures; 


inary 


mixtures; Boilers; Combustion; Compressors; 


Dew point; Diffusion thermal; Eng 


ines; 


Flame; point decrease; Gases; 


Heat transfer; Humidity; Irreversible proc- 
} 


esses; Jets; Kinetic theory; Liquids, s 
cooled; Nozzles; Orifices; Phase cha 


Refrigeration; Snow; Soil, thermodynamics; 
Thermal proper- 
Thermodynamics: cycle, 
Tur- 
920, 


nges; 


Specific heat; Statistical; 
ties of materials; 
measurements; Transport properties; 
bines; nonequilibrium, 917, 918, 919, 
2592, 2071; phase changes, see Phase cha 
relativistic, 1622, 2596. 
THERMOELECTRICITY, 1651, 2987 
Thermocouples. 


THERMOSYPHON, 2008. 

measurement, 271, 3325. 

TIMBER, see also Wood; connections, 2408, 
3185. 

TIRE corD, 1811. 


TiITANium and titanium alloys, 127, 467, 
1439, 1820, 2182, 2496, 2816, 3581, 3857, 


3838; see 


uper- 


nges; 


3159, 


807, 
4005. 


Too ts, 15 


TORQUE 


also 
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469, 2896; carbide, 824, 1139, 2897; 
cutting, 156, 3911, 3916; see also Cutting; 
strength and life of, 822, 824, 2507, 3911. 


converters, 2381, 2750; measurement, 


3840. 


Torsion: of shafts, beams, rods, 51, 440, 445, 


2121, 2424, 3161, 3204, 3575, 3870. 


TORSIONAL problems in elasticity, $5, 1034, 1043, 
1044, 1051, 1052, 1053, 1049, 1155, 1392, 1416, 
14°O, 1445, 1766, 2105, 2121, 2143, 2145, 2417, 
27°, 2767, 2768, 2809, 3158, 3174, 3496, 


3526, 3826. 


Towers, 2834, 3867, 3868, 3869. 
TowinG tanks, see Ship: model experiments. 
TRAJECTORIES, 397, 898, 1612, 2696, 3047, 3466; 


see also Projectiles; droplets, 2250, 3736. 


TRANSFORMS, 686, 690, 728, 992, 1005, 13695 


1728, 2056, 3003 (see also Nov. feat. art., pp. 
469-470); see also Operational methods. 


TRANSMISSIONS: hydraulic, 3510. 


TRANSPIRATION cooling, 1285, 1286, 1287, 1639. 

TRANSPORT: of dust, silt, 170, 171, 283, 652, 653, 
654, 2023, 2024, 3923; by water, 170, 171. 

TRANSPORT PROPERTIES, 921, 940, 1202, 1804, 
1937, 1938, 1939, 1940, 1948, 1975, 2593, 3371, 
4014, 4034; see also Diffusion of: gases; Kinetic 
theory; Thermal: conductivity; Viscosity. 

TRIAXIAL, see Multiaxial. 

Trusses, 71, 991, 1082, 1451, 2134, 2448, 2458, 
2500, 2807, 3191, 3556, 3872. 

TuBEs: 2401, 2472, 3035, 3036, 3494, 3523, 3524, 
3565, 3860, 3992; under internal and external 
pressure, see Pipes and tubes under internal 
and external pressure. 

TUNGSTEN, 1486. 

TUNNELS AND TUNNELING, 477, 478, 774, 828, 
2019, 3173; see also Wind-tunnel. 

TurRBINE: blades, 256, 630, 903, 1285, 2608, 
3676, 3683, 3994; vibration of, see Vibration 
of turbine blades; gears, 2745; nozzles, 1921; 
see also Nozzles; rotors, 3315. 

TuRBINES, 1592, 1922, 2362, 2580, 2752, 3319, 
3682, 3686; centripetal, 2048; gas, 220, 265, 
276, 277, 580, 945, 946, 1285, 1297, 1588, 1642. 
1979, 1989, 2298, 2313, 2490, 2568, 2569, 2570, 
2571, 2572, 2573, 2577, 2643, 2722, 241, 2942, 
2944, 2945, 2946, 2951, 3025, 3442, 3490, 3682, 
3996; see also Transpiri ition cooling; hydraulic, 
1853, 3471, 3685, 3918; steam, 604, 1267, 
1588, 1914, 1915, 1916, 2490, 2578, 2722, 29438, 
2944, 2945, 2951, 3679. 

TURBINES: control of, 2752; starting of, 1914, 
1915, 1916. 

TURBOGENERATOR, 63. 

TurBosets, 220, 298, 303, 901, 2946; see also 
Jet engines. 
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TURBOMACHINES, 256, 257, 576, 890, 900, 902, 
1241, 1933, 2253, 2257, 2950, 3677, 3680. 
TURBULENCE: 205, 208, 209, 308, 865, 1202, 1274, 
1551, 1552, 1886, 2202, 2540, 2610, 2611, 2684, 
2901, 2911, 2958, 3043, 3286, 3648, 3920, 3941, 
3964, 3969, 3971, 1021; see also Boundary 
layer: transition and separation of, diffusion 
in, 206, 3285, 3734, 4089; experimental, 1891, 
325: 472; generation and decay, 870, 
2542, 2910, 1089: heat transfer in, see Heat 
transfer in turbulence; homogeneous, 3649, 
3650; in compressible flow, 864, 870, 3967; 
see also Mixing; Wake theory; isotropic, 204, 
210, 1550, 1889, 4045; measurements in, 281, 
860, 1615, 1616, 1891, 2233, 2536, 2709, 3313; 
statistical theory, 204, 206, 207, 281, 326, 860, 
861, 862, 1550, 1889, 1890, 2037, 2232, 2536, 
2910, 2913, 3653, 3965, 3966, 4085; see also 
Autocorrelation; Correlation. 


‘URBULENT flame, see Flame: turbulent. 


*URNING, IN MACHINING, see Cutting; copy, 158. 
‘WINNING, of erystals, 2496. 


*WISTING of shafts, see 


I 
I 
I 
Twist, see Center of. 
1 Torsion of shafts. 


U 


ULTRA- AND INFRASONICS, 11 
1303, 1400, 1655, 1993, 1040 
29, 2330, 2331, 2332, 233: 
2691, 2692, 3032, 3224. 353 
4068 (see also Sept. feat. art., pp. 377 378). 
UNDERWATER sound, see eniall in water. 
UNSTEADY FLOW, 553, 854, 1245, 1866, 2204, 
2251; compressible, 202, 203, 608, 856, 1539, 
1595, 1877, 1910, 2217; incompressible, 1174, 
1189, 1520, 1521, 1525, 1529, 1860, 2520. 


UNSTEADY MOTION, flutter, at high speed, 241. 


4, 954, 1115, 1160, 
$, 1995, 2184, 2328 
3, 2334, 2689, 2690, 


6, 3756 , 3757, 3758, 


‘Upper atmosphere, sce Atmosphere Wan 


TPWA Jownwash : pwash 
Ur su, see Downwash and upwa Wat 


Uranicm, 128. 24 


V Wa 


VaLVES, 553, 554, 1715, 2081, 2430, 2751, 2867 


VAPORIZATION, 1941, 1942, 3360, 4011, 4048, 1 
VARIATIONAL principles, 289, 383, 678, 779, 936, g 

448, 1042, 1694, 2367, 2368, 3089, 3090, 3477, s! 

781, 3878. s 
Vautts, see Arches. 
Vecror and tensor methods, see Matrix, vector Wa 

and tensor methods. Wa 
VeEHICLE: motion and control, 3062, 3803, 3804; f 
suspensions, 3844; vibration, see Vibration of WE 
vehicles. 
VEHICLES, 1469; see also May feat. art., pp. F 
185-188. 


VELOCITY: measurement, in machining, 1011, 


2880; meters, 524. ‘ 
VIBRATION: 13, 21, 26, 30, 33, 115, 117, 134, 264, ° 
376, 719, 722, 1356, 1854, 1720, 1723, 2076, W) 
2084, 2101, ; 2380, 2403, 2406, 2407, 2669, : 
2670, 27: 50, 3479, 3754, 3800, 3801; 
see also Harmonic analysis; Impedance meth- W 


: Internal friction, hysteresis; Wave motion; 
Whirling speed; bending, 251, 2395, 2753; 
damping, 121, 407, 1018, 1023, 2083, 2084, 
2402, 2557, 3140, 3477, 3488; forced, 22, 23, 
1393, 2086, 2404; free, 416, 417, 1396, 1397; 
hydraulic, 417; instrume nts, 1245, 1720, 3057, 
3820; isolation, 2758; measurements, 419, 
2085; nonlinear, 415, 116, 718, 720, 1019, 1020, 
10, 1391, 2077, 2083, 2398, 2399, 2400, 3129, 

3137, 3813, 3814; resonance and_ stability, 

1022; torsional, 721, 1392, 2401; transverse, 

1394. 

VIBRATION OF: airplanes, 1223, 1224, 1225, 1226, 

1398, 1399, 2085, 3489; see also Flutter 

beams, rods, strings, cables, 13, 24, 25, 26, 27, 

28, 408, 409, 410, 1024, 1026, 1394, 1395, 1397, 

1414, 1725, 1727, 2088, 2089, 2128, 2393, 2394, 

2395, 2753, 2754, 2755, 3135, 3478, 3480, 3481, 

3812, 3817; beams under moving load, 2755: e 
compressor blades, 3687; fluids, 1310, 1525, 
1595, 2256, 3136, 3942, 4070; foundations, 405; 
machines, 31, 32; machine tools, 821, 1512, 
1842; a net, 3487; plates, shells, disks, 60, 67, 
189, 413, 414, 717, 819, 1006, 1023, L062, 1079, 
1301, 1660, 2396, 2397, 2799, 3131, 3132, 3133, 
3134, 3482, 3483, 3484, 3485, 3486, 3815, 3816, 
3818, 4065; propellers, :‘ 3490; rail, 411; 
ship hulls, 3484; soil, 1: structures, 406, 
411, 412, 716, 2393, 2756, *bos7, 3139, 3484; 
turbine blades, 1216, 1589, 2087, 3676, 3686: 
vehicles, 1726, 3819, 3844. 


VIRTUAL MASS, 2073. 


ods; 


VIRTUAL WORK, 3191. 


des astic: flow, 1091, 1104, 1478, 1785, 
2475, 2477, 2842, 3214, 3563; properties, 516, 
178 6. 

VISCOPLASTIC FLOW, 583, 2162, 3561, 3881. 

Viscosity, 99, 1202, 2280, 2593; measurements, 
108, 117, 173, 294, 525, 1242, 1243, 1482, 1938, 
2210, 2479, 2964, 2841, 2965, 2990, 3321, 3699, 
1082; of fluids, 294, 318, 1176, 1177, 1244, 1938, 
1939, 1940, 2199, 2281, 2603, 3982, 3079, 4013, 

Viscous FLOW, 1476, 2523, 2541, 2705, 3881, 3944, 
3968; compre le, 853, 931, 2540, 2906; 
incompressible, 173, 175, 289, 540, 953, 1166, 
1167, 1175, 1530, 1847, 2209, 2281, 25: 26, 2590, 
2965, 3612, 3619, 3623, 3939, 1096: laminar, 


1533, 1534, 1569, 1858, 2200, 2210, 2211, 
e519 4 2538 2565, 2900, 2924, 3008, 
3357, , 3622, 3726. 


VoLUME measurements, 2068. 


Vortex chamber, combustion in, see Combustion: 
vortex chamber. 

Vortex: motion in atmosphere, 347, 348, 349, 
355, 671, 1330; streets, 914, 1553, 3264. 


VortTICAL FLOW: 174, 186, 1922, 3936, 3984; 
compressible, 550; incompressible, 544, 657, 
1168, 39034. 


W 


WAKE THEORY, 1169, 3938. 

WaALLs, structural, 3060. 

WaTterR: hammer, 423, 835, 904, 3919, 3921, 
3932; tunnels, 275, 2774, 3701. 

WAVE EQUATION, 3092. 


ine 
ai 
ti 
Wa 
2625, 
O37 
ete 
Wi 
1372, 
. . 
3106, 
4 
ate, 
1258, 
2575, 
2074, 
598, 
y 
|| 
4 


MEASUREME NT, 


airplane landing: p he ‘nomena; 


provagation; 
ope n chs annels, 


agation, 52 
758, 2763, 


3142, 3144, 
interface, 
WAVES 


tween two Aids, 1031. 


ssib ble 


and fre tting, 
2566, 307 9. 


Ww EATHER asting, 


A 1332, 1676, 
2035, 2038, 3347, 


» 2706, 2710, 34: 24! 


3614, 3615 >, 3616: 
Ww ELDED struc tures, 


see also Dams. 
see Struc tures, 


281: 13, 2815, 
3839" 3857" 
8ee aleo P eening. 


38: 58. saa 


WELLs, 172, 334. 336, 831. 1522, 1524, 1534 “001, 
2005, 2704, 3067, 3 $418, 3419. 

WHEELs, 191], 1800, 3110, 3804, 

WHIRLING and critical speeds, 1025. 


i 


Winp, 351, 6; 39, 973, 1329, 2025 2029, 2032, 
2041, 2351, 2352 git 3070, 3144, 3429, 3774; 
forces, l: 263, 244. 2546. 2550, 2 552. 2838 


2925 », 2926, 3299, 3512. 644, 3662, 3874, 3938, 
3977; stresses «36, 777, 1784; see also Vibra- 
tion of structures. 


W INDMILLS, 3994. 


WIND-TUNNEL: analysis 3, 883, 909. 1604, 
1607, 1608, 1609, 2246, 9 391, 2590, 2969, 2O70 
3332, 3983. 1005: balances, 2274: corrections, 
280, 282, 1251, 1606. 1927, 3667. 3700, 4004: 
design, 279, 1249, 1250: fluids, 584: measure- 
ments, 587, 1613, 1873, 1930, 2590, 2838; 
Ww all interfe rence in, 22729 2940. 


227: 3, 


WIND TUNNELS: 1605, 2908 2940, 3649 3650, 
3654, 4002: see also Freon; hypersonic, 216, 


585, 125 o2, 3326, 3327; Supersonic, 185 », O86, 
9 


5 1594, 1601, 19: 28, 192 29, 2219, 2589, 2955, 
32 3366, 4003 (see also Aug. feat. art., Dp. 
329 331); transonic, 1611. 

WINa- TAIL combination, 3979, 

Winas: 225, 237, 242, 490, 569, 571, 769, 887, 
889, 892, 893 1087, 1088, 1090, 1182, 1186, 
iota: 1466, 1783, 1893, 1896, 1900, 21 10, 21 $1, 
2143, 292: 34, 22 247, 2466, 2480, 2544, 416, 3201, 


3308, 3328. 3667, 3671, 367 3960, 3968, 3992: 
see also Ae rody namic inte rference: Airfoil: Strue 
tures: aircra ft: compressible flow, 229, 241, 268 


882, 1537, 1546, 1892. 1804, 2238, 2347, 545’ 


3310, 3981; delta, 91, 234, 413. 568, 1872, 2149' 


pre: 


3983 3, 4005 ) (see al 


so J fi at. art 
Wire see Drawing extruding 


Woop 


r and ily 810, 


Ww OOD 


X-Ray techniqu 79, 3159, 3696. 


¥ AWING and of air planes 
7 


coe eflici nts 


103, 7 
1497, 1765, 2167, 
(see also Oct. 
of residual stre: 


ZINC, 97, 2182 2872. 
ZIRCONIUM, 132, 2182, 


coating, 3895. 
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1931, 2092, 3698, W INGS (continued 
WAVE MOTION, 1253, 1254 2097, “99, 3669, 3984, 39 10; incom. 
Impact: 882, 1864, 2243; swept, 22 3, 236, 
1088, 1089, 1203. 1206, 1207, 1577, 1864. 
1872, 1897, 1898, 2237, 2239, 2465, 2527, 2837, 
Vaves: Intertace, in : 2923, 3138, 3295, 3296, 3297, 3208 3301, 3308, 
Wave r, 725, 1027, 1032, 2091, - 281-285); 
2409, 3141, 3823. 
67 Waves: OCU, 2695, 3026, 3027, 3035, rolling. 
036, 3037, 3284, 3645, 3759, 3821; elastic, TRESS, SCOP] 
1028” 39, 47, 418, 419, 724, 726, 502, 1503, 15 
; 1028, 1035, 1731, 2090, 2094, 2124, 3140; 1 2, 1503, 1518, 
v3.6, eravity, 527, 2041, 2042, 2043, 20937 3928; 3863, 3899, 8244, 3556; 
seismic, 1337, 1338, 1401; standing, 2664; 8505, 3899, 
surface, 330 422 991, 1030, 2515, 2499, 2500. 
VRENCH, 469. 
tor 
O4; 
of: WEAR: 1055, 
1683, 3215, 
pp. 3216, me also 
Beas ris 
» 873, 1215, 
G4 3425, 3661, 3808; 
176. Wi wena 1, 775 1464 1781 see also Aerodynamic Stability, 
kOL: 84, 1064, 1096, 1108, 1124, 
th- 2489, 3581, 3855, 3892, 
on: 11% 467, 168, 137, art., pp. 42] 423); effect 
59: 810, 2811, 2819, MOSS. 
3534 
S84, 
23 3860, 
97; 
ol, 
19, 
20, 
29 
6, 
r; 
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